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Abstract: This draft environmental impact statement (DEIS) was developed by the US Forest
Service Helena — Lewis and Clark National Forests and the Bureau of Land Management as a
cooperating agency (36 CFR 1501.6). The DEIS considers three alternatives in detail.
Alternative 1 is the no action alternative, which provides a baseline for comparing the magnitude
of environmental effects of the action alternatives. Alternative 2 would treat approximately
24,308 acres in the project area with a combination of improvement harvest (2,483 acres),
precommercial thinning (471 acres), regeneration harvest (4,234 acres), Shaded fuel Break (1,415
acres), Private Land Buffers (2,091 acres) and prescribed fire (13,614 acres). Connected actions
for alternative 2 would include 43 miles of temporary road construction (all temporary road
construction would be decommissioned when harvest activities have been completed), 15 miles
of road decommissioning, 32 miles of road reconstruction, and 6 miles of road maintenance.
Alternative 3 would treat approximately 18,112 acres in the project area with a combination of
improvement harvest (1,382 acres), precommercial thinning (445 acres), regeneration harvest
(2,450 acres), Shaded Fuel Breaks (1,282 acres), Private Land Buffers (2,283 acres) and
prescribed fire (10,270 acres). Connected actions for alternative 3 would include 24 miles of
temporary road construction (all temporary road construction would be decommissioned when
harvest activities have been completed), 15 miles of road decommissioning, 28 miles of road
reconstruction, and 4 miles of road maintenance.

It is important that reviewers provide their comments at such times and in such a way that they
are useful to the Agency’s preparation of the Final EIS. Therefore, comments should be provided
prior to the close of the comment period and should clearly articulate the reviewer’s concerns and
contentions. The submission of timely and specific comments can affect a reviewer’s ability to
participate in subsequent administrative review or judicial review. Comments received in
response to this solicitation, including names and addresses of those who comment, will be part
of the public record for this proposed action. Comments submitted anonymously will be accepted
and considered; however, anonymous comments will not provide the respondent with standing to
participate in subsequent administrative or judicial reviews.
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SUMMARY

Introduction

The Helena Ranger District of the Helena — Lewis and Clark National Forest (HLCNF) is
proposing the Tenmile — South Helena Project. The Project is intended to maintain
consistent quantity and quality of water within the City of Helena’s Tenmile municipal
watershed, as well as improve conditions for public and firefighter safety across the
landscape in the event of a wildfire. Additionally, the project is meant to move the
resource area toward desired conditions and designed to respond to the goals and
objectives outlined in the Helena National Forest Plan as amended (USDA, Forest
Service 1986) as well as the Bureau of Land Management lands - Butte Field Office
Resource Management Plan
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Vicinity Map
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compliance with the National
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(NEPA) and other relevant
Federal and State laws and
- regulations. This DEIS discloses
iy ; : the direct, indirect, and
Figure S-1. Tenmile - South Helena Project Vicinity Map cumulative environmental
impacts that would potentially
result from proposed activities on Forest Service and BLM lands under each alternative
in addition to determining any irreversible and irretrievable commitment of resources that
would result from the actions proposed to address forest health, watershed restoration,
and fuels management goals of the Helena National Forest Plan, as amended (1986) and
the BLM — Butte Field Office — Resource Management Plan (2009). This DEIS is
prepared according to the format established by Council on Environmental Quality
(CEQ) regulations to implement the NEPA found in 40 CFR 1500-1508. This includes
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establishing the Butte Field Office of the Bureau of Land Management as a cooperating
agency as specified by 40 CFR 1501.6.

The Tenmile—South Helena Project area covers approximately 61,395 acres in Lewis
and Clark, Powell, and Jefferson Counties. This includes approximately 49,546 acres of
National Forest System (NFS), 1,043 acres of public lands administered by the Bureau of
Land Management (BLM), and remaining acres are private lands or other state and local
jurisdictions. No treatments are proposed on private land or other jurisdictions in this
project. The project area is also defined by two contiguous areas on the landscape: the
western half of the project area, the Upper Tenmile watershed and the eastern half of the
project area, the South Hills area of Helena, Montana.

This proposal describes activities on Helena National Forest Service lands in the
following drainages: Upper Tenmile Creek, Middle Tenmile Creek, Lower Tenmile
Creek, Lump Gulch, Last Chance Guich and Middle Prickly Pear Creek; and on BLM
lands in Colorado Guilch and south of Helena in Last Chance Guich. The project is
located within all or part of sections TLON, R6W Section 36; T10N, R5W Section 31;
T10N, R4W Sections 31, 32, 34, 35, 36; TIN, R6W Sections 1, 2, 11, 12, 13, 23, 24, 25,
26, 35, 36; TO9N, R5W Sections 1, 6-36; TON, R4W Sections 1-24, 26-35; T8N, R6W
Sections 1, 2, 11-14, 23-26; T8N, R5W Sections 1-12, 14-22, 29, 30; T8N, R4W Sections
5-8.

Statutory and Regulatory Framework

Several important laws, executive orders and policies form the statutory and regulatory
framework applicable to managing the Helena National Forest and the Butte Field Office
of the Bureau of Land Management (BLM), a partial list for both agencies follows.
While most pertain to all Federal lands, some of the laws are specific to Montana. This
framework is also an integral part of the purpose and need for action. In addition to the
following laws and documents, each specialist report identifies the regulatory framework
that is applicable to their analysis. Disclosures and findings required by these laws and
orders are contained within each resource specialist report and in the project file.

The National Forest Management Act (NFMA) of 1976 governs vegetation
management on national forest lands. Several sections in the act, and its accompanying
regulations, specifically address terms and conditions relevant to the vegetation resource.
These include sections on timber suitability and management requirements for vegetative
manipulation, including tree regeneration timeframes and opening size limits.

The size of harvest openings created by even-aged silvicultural systems will normally be
40 acres or less, and the creation of larger openings requires 60-day public review and
Regional Forester approval. However, where natural catastrophic events such as fire,
windstorms, or insect attacks have occurred, 40 acres may be exceeded without 60-day
public review and Regional Forester approval, provided the public is notified and the
environmental analysis supports the decision (USDA 2002). Many proposed treatments
in the Action Alternatives would exceed 40 acres due to extensive MPB-caused mortality
and a desire to emulate natural disturbance patch sizes, as supported by this analysis. The
public is hereby notified of these areas. (Forested Vegetation Specialist Report). In these
units and contiguous groups, prescriptions would include varying amounts of tree
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retention in surviving components, potentially buffering openings, leaving individuals
and clumps throughout units, and including patches of inoperable areas. However,
because the overstory is largely dead and reforestation is required, these are considered
openings.

The National Environmental Policy Act (NEPA 1969). The Forest Service has
prepared this environmental impact statement (EIS) in compliance with the National
Environmental Policy Act (NEPA) and other relevant Federal and State laws and
regulations. This EIS discloses the direct, indirect, and cumulative environmental impacts
that would result from the proposed action and alternatives.

As required under the Federal Land Assistance, Management, and Enhancement
(FLAME) Act of 2009 the Secretaries of Interior and Agriculture are required to submit
a report to Congress on their efforts in producing an integrated wildfire management
strategy. The Wildland Fire Leadership Council guided the development of the National
Cohesive Wildland Fire Management Strategy, known as the Cohesive Strategy
(USDA/DOI 2011), that provides consistent interagency direction.

In 2014, the Tri-County FireSafe Working Group came together to update and improve
the 2005 Community Wildfire Protection Plan (CWPP) while still meeting its original
intent and goals. This plan was finalized and signed in 2015.This Regional CWPP
recommends treatment options be proposed on a landscape scale and develop a strategic
plan that looks across jurisdictional boundaries. Propose and implement projects that will
protect communities at risk from wildfire. Develop and propose protection measures for
municipal watersheds. Focus first on the wildland urban interface communities at risk.
Use state of the art fire modeling methods to determine the best places to spatially locate
dispersed fuels treatments in the general forested areas outside of the wildland urban
interface area. Propose to treat a minimum of approximately 20 percent of the general
forested area. (Spatial Strategies for Landscape Fuel Treatments, Mark A. Finney).
Activities to accomplish these objectives should include prescribed fire, mechanical or
hand thinning, grazing, or combinations of these and other methods.

The Helena National Forest Plan (1986) (FP), as amended, provides detailed direction
and guidance for managing public lands on the Helena National Forest. The FP embodies
the provisions of NFMA, its implementing regulations, and other guiding documents.
Guidance from the Record of Decision for Amendments to the Forest Plan (1986) is
incorporated in the Forest Plan. Forest Service Manuals (FSM) and Forest Service
Handbooks (FSH) provide direction and were applied to the development of this project.
This plan also identifies Management Areas (MAs) and provides direction for each. The
actions proposed in this project are designed to be consistent with the Forest Plan,
including all plan amendments currently in effect, to the extent possible given the
existing conditions. Where Forest Plan direction may not be met, a site-specific Forest
Plan amendment would be proposed.

The Forest Plan provides two types of management direction, Forest-wide direction and
management area (MA) direction. Forest-wide direction, which applies to all MAs, is
located on pages 11/14 through 11/36 of the Forest Plan. Table S-1 displays the
management areas within the project area and the following table lists the acres of each
MA found within the project boundary, and relevant goals by MAs as described in the
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Forest Plan. The project area overlaps and includes treatments within the Jericho
Mountain and Lazyman Gulch Roadless Areas.

Helena National Forest Management Areas H1, H2, L1, L2, M1, R1, T1, T3, T4, T5, W1,
W2 and private lands are included in the Tenmile — South Helena project area. The
forest-wide management direction in Chapter Il of the Forest Plan applies to all
management areas (Forest Plan 111/1). For additional information on the MA goals,
resource potentials, and limitations, see the Helena Forest Plan on pages I11/1 to 111/92.

The following table is a list of MA’s and a summary of the goals relevant to this proposal
of the management areas within the project area.

Table S-1. Management Areas and associatedacres within the Tenmile —South Helena projectarea

Management

Area FoPr%%?SPllgn Goals Relevant To This Proposal
(Acres)
Provide a quantity and quality of water which will, with adequate treatment,
H1 H-1 /17 resultin a satisfactoryand safe domestic water supplyfor the City of Helena.
i i Provide cover and forage for big game animals and necessary habitat
(14,292 acres) 9 components for nongame animals. Provide for dispersed recreation
opportunities.
Provide a quantity and quality of water which will, with adequate treatment,
resultin a satisfactoryand safe domestic water supplyfor the City of Helena.
H2 H-2 111/21- Provide cover and forage for big game animals and necessary habitat
(4,145 acres) 23 components for nongame animals. Provide healthytimber stands and
optimize growing potential over the planning horizon while protecting the soil
and water resources. Provide for dispersed recreation opportunities.
L1 L-1 Maintai i tati diti d livestock f ductivi
(1,532 acres) VL1113 aintain or improve vegetative conditions and livestock forage productivity
L2 L-2 Maintain or improve ranger vegetative conditions and forage production for
(739 acres) /14-11/16 livestock and elk.
M1 M-1 Maintain the present condition with minimal investment for resource
(7,486 acres) /s-/7 activities, while protecting the basic soil, water, and wildlife resources.
Provide a variety of semi-primitive and primitive nonmotorized recreation
R1 R-1 111/24- opportunities. Provide for maintenance and/or enhancement of fishery, big
(4,217 acres) /26 game, and nongame habitat, grazing allotments, visual quality, and water
quality.
Provide healthy timber stands and optimize timber growing potential over the
T T-1 11I/30- plann!ng horizon. Empha.s.ize co;t-effective timbe.r production, while
/33 pr_o_tectlng _the soil productlvlty. Maln_taln water qu_allty an_d s_tream _bank
(9,059 acres) stability. Provide for dispersed recreation opportunities, wildlife habitat, and
livestock use, when consistent with the timber management goals.
Maintain and/or enhance habitat characteristics favored by elk and other big
game species. Provide for healthytimber stands and timber harvest
T3 program compatible with wildlife habitatgoals for this area. Emphasize cost
T-3 111/38- S . : : . - o
naL — effective tlmbpr production, while protggtlng the.son productivity. Maintain
(265 acres) water quality and stream band stability. Provide for other resource
objectives where compatible with the big game summer ranger and timber
goals.
Maintain healthy stands of timber within the visual quality objective or
retention and partial retention. Provide for other resource uses as long as
T4 T-4 Wli42- they are compatible with visual quality objectives. Emphasize cost—
(1,040 acres) /45 y p quality obj . Emp

effective timber production, while protecting the soil productivity. Maintain
water quality and stream bank stability.

Summary
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Management P |
Area ages in Goals Relevant To This Proposal
Forest Plan
(Acres)
Increase production and quality of forage. Manage timber sites cost-
effectively, by selecting the mosteconomical harvest system and managing
for natural regeneration.
T5 T-5 Il/46- Provide for healthy stands of timber and timber products consistent with
(5,263 acres) /49 increasing quality and quantity of forage. Emphasize cost- effective timber
production, while protecting the soil productivity. Maintain water quality and
stream bank stability.
Provide for other resource uses that are compatible with the other goals.
Wi W-1 1Il/50- Optimize wildlife habitat potential, including old growth, over the long term.
1412 /52 Provide for other resource uses, if they are compatible with wildlife
@ acres) management goals.
Maintain and/or enhance habitat characteristics favored by elk and other big
W2 W-2 1Il/53- game specigs (_juring spring, summer, and fall. Provjde habitatdi\{ersityfor
non-game wildlife species. Provide forage for both big game and livestock.
(96 acres) /55

Provide for other resource objectives as long as their uses are compatible
with the wildlife and livestock objectives.

In addition, a description of each management area and pertinent goals are provided in
appendix B of this document. This appendix summarizes the Forest Plan Standards and
Goals as well as the applicable management area direction. It also provides a synopsis of
how the project responds to the standards and guidelines for the Forest Plan and by each
management area.

Treatments using harvest may occur in several MAs. Some of these MAs are suitable for
timber production, and include goals of managing for healthy stands of timber and
optimizing growing potential. Other MAs are considered unsuitable for timber, but
harvest may be used as a tool to meet the other objectives of the MA.

Forest Management must also consider direction in the Inland Native Fish Strategy
(INFISH 1995) which provides direction to protect habitat and populations of resident
native fish outside of anadromous fish habitat. Other pertinent direction including the
Northern Rockies Lynx Management Direction is also considered.

The Endangered Species Act of 1973, as amended (ESA 1973, 16 U.S.C. 1531)
provides direction to the Forest Service to establish objectives for habitat management
and recovery through the Forest Plan for the conservation and protection of endangered
and threatened species. This project is consistent with the Forest Plan for listed species
and is therefore consistent with these guidelines. The U.S. Fish and Wildlife Service was
consulted to determine which species required evaluating for the project. An analysis of
effects on listed species was conducted and documented in a Biological Evaluation.
Consultation is ongoing and will be completed prior to issuing a decision on this project.

The Migratory Bird Treaty Act, Presidential Executive Order 13186 10 January
2001. Migratory birds are included under the Migratory Bird Treaty Act (MBTA) and
incorporate most species of birds present in the project area. In December 2008, the
Forest Service entered into a memorandum of understanding (MOU) with the United
States Department of Interior (USDI) Fish and Wildlife Service on the Migratory Bird
Treaty Act to further clarify agency responsibilities (USDA Forest Service and USDI
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Fish and Wildlife Service 2008). Four key principles embodied in the MOU direct the
Forest Service to (1) focus on bird populations; (2) focus on habitat restoration and
enhancement where actions can benefit specific ecosystems and migratory birds
dependent on them; (3) recognize that actions taken to benefit some migratory bird
populations may adversely affect other migratory bird populations; and (4) recognize that
actions that may provide long-term benefits to migratory birds may have short-term
impacts on individual birds. The parties agreed that through the NEPA process, the Forest
Service would evaluate the effects of agency actions on migratory birds, focusing first on
species of management concern along with their priority habitats and key risk factors.

Executive Order 13186 directs departments and agencies to take certain actions to
further implement the MBTA. Specifically, the Order directs Federal agencies, whose
direct activities will likely result in the “take” of migratory birds, to develop and
implement a memorandum of understanding with the USFWS that shall promote the
conservation of bird populations. Under Executive Order 13186 the USFWS is
responsible to ensure that environmental analyses of Federal actions evaluate the effects
of actions and agency plans on migratory birds, with emphasis on species of concern.

In 1963 Congress passed the Federal Clean Air Act and amended the act in 1970, 1977,
and 1990. The purpose of the act is to protect and enhance air quality while ensuring the
protection of public health and welfare. The 1970 amendments established National
Ambient Air Quality Standards (NAAQS), which must be met by most state and federal
agencies, including the Forest Service.

States are given the primary responsibility for air quality management. Section 110 of the
Clean Air Act requires states to develop State Implementation Plans (SIPs) that identify
how the state will attain and maintain NAAQS. The Montana Clean Air Act
(MCAA)(1967) promulgates the SIP and created the Montana Air Quality Bureau (now
under the Montana Department of Environmental Quality-MDEQ). The Clean Air Act
also allows states, and some counties, to adopt unique permitting procedures and to apply
more stringent standards.

The Federal Clean Water Act, as amended, is commonly referred to as the Clean Water
Act (CWA). The CWA required each state to develop its own water quality standards,
subject to the approval of the Environmental Protection Agency (EPA). Section 303(d) of
the CWA required each state to assess all water bodies within its borders in order to
identify water quality impairments that exceeded state standards. Under the CWA, water
bodies identified as impaired generally require the development of a “Total Maximum
Daily Load” (TMDL—a water quality restoration plan). The state is required to
systematically develop these plans in collaboration with the EPA. Some stream segments
in the TSH Project area are on the Montana 303(d) list of water-quality impaired streams
not fully supporting all listed beneficial uses. Listed impairments include alteration in
stream-side or littoral vegetative covers, arsenic, cyanide and sedimentation/siltation.
Any permits needed for implementation would be obtained before operations were
initiated.

National Historic Preservation Act, Section 106 (1966 as amended) Federal agencies
have independent statutory obligations under National Environmental Policy Act (NEPA)
and National Historic Preservation Act (NHPA). Section 106 and the NEPA ensures that
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our natural, cultural and historic environment is given consideration in Federal project
planning. Federal courts have characterized both laws as requiring the Federal
Government to “stop, look and listen” before making decisions that might affect historic
properties as a component of the human environment. The Advisory Council on Historic
Preservation (ACHP) and Council on Environmental Quality (CEQ) developed a
handbook called NEPA and NHPA A Handbook for Integrating NEPA and Section 106
(CEQ and ACHP 2013) to address a long standing need to improve the abilities of
Federal agencies to conduct these environmental reviews in the most efficient and
effective way possible. The handbook provides advice on implementing a 1999
provision in the Section 106 regulations, “Coordination with the Nation Environmental
Policy Act”, 36 CFR 880.8. It also provides advice on implementing CEQ regulations
requiring the integration of NEPA and other policies.

The NEPA and NHPA Handbook (2013) uses the term “integrate” to encompass the
terms used in both Section 106 and the CEQ regulations. “Integrate as used in 40 CFR
1500.0(c) and 1052.25 encompasses “coordinate” as used in 36 CFR 800.8(a) and
“substitution” of a NEPA process for Section 106 as used in 36 CFR 800.8(c). When the
NEPA review and Section 106 are integrated, whether through coordination or
substitution, an agency assesses ways to avoid, minimize, or mitigate adverse effects
while identifying alternatives and preparing NEPA documents (CEQ and ACHP 2013).

The HLCNF intends to use the substitution approach for the Tenmile-South Helena
project as outlined in the NEPA and NHPA Handbook (2013). Substitution under 36
CFR 800.8(c) permits agencies to use the NEPA review to comply with Section 106 as an
alternative to the process set out in 36 CFR 800.3-800.6 (CEQ and ACHP 2013). The
use of a substitution approach allows agencies to use the procedures and documentation
required for the preparation of an EIS/ROD to comply with the Section 106 procedures
(CEQ and ACHP 2013). To do so, the agency must notify the ACHP, State Historic
Preservation Office (SHPO) and Tribal Historic Preservation Offices (THPO) in advance
that it intends to do so and meet certain specified standards and documentation
requirements as set forth in 36 CFR 800.8(c)(1). The HNF notified the ACHP and the
MT SHPO in February 2015 of their intent to use this substitution approach for the
Tenmile-South Helena project. The THPOs were notified of this approach in March
2015.

Roadless Area Conservation Rule. The Department of Agriculture, Forest Service
adopted the Roadless Area Conservation Rule in 2001 (36 CFR 294) with the purpose “to
establish prohibitions on road construction, road reconstruction, and timber harvesting in
inventoried roadless areas on National Forest System lands. The intent of this final rule is
to provide lasting protection for inventoried roadless areas within the National Forest
System in the context of multiple-use management.” Within this rule, the Agency
decided to establish a national level rule for the management of roadless areas. Decisions
made in the 1986 Helena Forest Plan that allowed certain forms of timber harvesting
and/or road construction and/or road reconstruction in inventoried roadless areas must
follow the intent of this rule.

Within this rule, the cutting, sale, or removal of trees must be clearly shown through
project level analysis to contribute to the ecological objectives described in 36 CFR
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294.13(b)(1), or under the circumstances described in paragraphs (b)(2) through (b)(4).
Such management activities are expected to be rare and to focus on small diameter trees.
Thinning of small diameter trees, for example, that became established as the result of
missed fire return intervals due to fire suppression and the condition of which greatly
increases the likelihood of uncharacteristic wildfire effects would be permissible.

Within this rule the characteristics of Roadless Areas are identified. They include:

e High quality or undisturbed soil, water, and air.
e Sources of public drinking water.
e Diversity of plants and animal communities.

e Habitat for threatened, endangered, proposed, candidate, and sensitive species,
and for those species dependent on large, undisturbed areas of land.

e Primitive, semi-primitive nonmotorized and semi-primitive motorized classes of
dispersed recreation.

e Reference landscapes.

e Natural appearing landscapes with high scenic quality.
e Traditional cultural properties and sacred sites.

e Other locally identified unique characteristics.

The Native American Graves Protection and Repatriation Act, and the American
Indian Religious Freedom Act of 1978 require Federal agencies to consult with
culturally affiliated tribes and determine possible effects to sites and other culturally
significant resources resulting from activities within a proposed project area.

Carlson-Foley Act of 1968 (Weed Control on Public Lands): The Carlson-Foley Act
(P.L. 90-583) directs federal agencies to enter upon lands under their jurisdiction having
noxious plants (weeds), and destroys noxious plants growing on such land.

Federal Noxious Weed Act of 1974, as amended in 1988, 1994: The Federal Noxious
Weed Act of 1974 (P.L. 93-629) (7 U.S.C. 2801 et seq.), as amended by the Food,
Agriculture, Conservation and Trade Act of 1990, Section 1453 (Section 15 -
“Management of Undesirable Plants on Federal Lands”), directs federal agencies to have
an office or person trained to coordinate an undesirable plant management program,
adequately fund the program, implement cooperative agreements, and conduct IPM
Techniques.

Butte Field Office of the BLM Resource Management Plan (2009). As part of the
Tenmile — South Helena project, a variety of vegetation and prescribed burning
treatments are proposed on approximately 1,043 acres of BLM lands administered by the
Butte Field Office (BFO). The Resource Management Plan (RMP) provides a single,
comprehensive land use plan to guide management of public lands as administered by the
BFO. The plan provides goals, objectives, allowable uses, and management direction to
maintain, improve, or restore resource conditions and to provide for long-term economic
needs of local communities. The BFO RMP goals and objectives only apply to proposed
activities located on BLM lands. The actions proposed in this project are designed to be
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consistent with the BFO RMP. BFO RMP goals pertaining to the Tenmile — South
Helena Project include: FM1, FM2, FW1, FW2, FW3, and FW4.

FM1- Provide an appropriate management response to all wildland fire,
emphasizing firefighter and public safety.

FM2- Move towards restoring and maintaining desired ecological conditions
consistent with appropriate fire regimes.

FW1- Restore and/or maintain the health and productivity of public forests, to
provide a balance of forest and woodland resource benefits, as well as wildlife
and watershed needs to present and future generations.

FW2- Manage forestry resources to provide a sustained flow of local social and
economic benefits and protect non-market economic values.

FW3- Maintain and/or improve sustainability and diversity of woodland
communities to meet ecological site potential.

FW4- Manage dry forest types to contain healthy, relatively open stands with
reproducing site-appropriate, desired vegetation species.

Vegetation Treatments Using Herbicides on BLM Lands in 17 Westemn States
Programmatic EIS approved on September 29, 2007 and the Butte Field Office
Weed Management Plan Revision (M T-B070-2009-00011-EA), approved May 2009
provide guidance for weed treatment with the use of herbicides on federal BLM lands.

Title 43, USDI-BLM Code of Federal Regulations, Part 5003 (2015): Title 43 is the
principle set of rules and regulations issued by federal agencies of the United States
regarding public lands under the jurisdiction of the Department of the Interior. Part 5003
provides direction on administrative procedures for activities proposed on Bureau of
Land Management lands. This regulation only applies to proposed activities located on
BLM lands.

The Federal Land Policy and Management Act (FLPMA) was enacted in 1976 for
the purposes of establishing a unified, comprehensive, and systematic approach to
managing and preserving public lands in a way that protects "the quality of scientific,
scenic, historical, ecological, environmental, air and atmospheric, water resource, and
archeological values." The FLPMA is administered by the Bureau of Land Management
(BLM). Under the FLPMA, the BLM s required to establish a planning process for the
management of public lands that accommodates multiple uses of the land and its
resources and achieves sustained yields of natural resources.

Other Considerations

The Northern Region Overview (1998) sets priorities for ecosystem restoration and
focuses the Forest Service Natural Resource Agenda for the National Forest lands of the
Northern Region. For forest vegetation, the overview establishes indicators of risk to the
proper functioning conditions of this ecosystem. Risk indicators include: (1) the loss of
species composition at the cover type level, (2) the change in landscape level
fragmentation, and (3) stand level structure as measured by density and seral stage/size
class distribution. The overview also describes the importance of restoring ponderosa
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pine, western larch, and whitebark pine (USDA, 1998). The overview identifies aspen,
whitebark pine, ponderosa pine, sagebrush, and grasslands among the areas of concern
currently atrisk in the Northern Region. The agents of change listed for these areas of
concern include mountain pine beetle (MPB), fire (including suppression), blister rust,
root disease, noxious weeds/exotic species, grazing, and timber harvest.

Forest Service Manual (FSM) and Forest Service Handbook (FSH): The Forest
Service Manuals and Handbooks provide management direction and guidance for Forest
Service analysis and activities. See the individual specialist reports for the applicable
sections.

Northern Region Integrated Restoration and Protection Strategy. The Northern
Region Integrated Restoration and Protection Strategy provides information to help local
Forest Service units identify and prioritize potential areas for accomplishing Forest and
Grassland Plan goals and objectives, and thus meeting this mission. This strategy focuses
on restoration and maintenance of watersheds, wildlife habitats (including more resilient
vegetation conditions), and the protection of people, structures, and community infra-
structure in and associated with the wildland-urban interface. Values in these focus areas
may be threatened by large scale fires, drought, insects and disease, invasive plants and
animals, forest encroachment into grasslands, dense vegetation that create hazardous fuel
conditions, erosion, sedimentation, and toxic chemicals.

R1 Guidance for Roadless Area Analyses. Region 1 provides additional guidance for
roadless area analysis in a draft document titled “Our Approach to Roadless Area
Analysis and Analysis of Unroaded Lands Contiguous to Roadless Areas” (12/2/10). In
summary this paper is based on court history regarding the Roadless Area Conservation
Rule. The “Our Approach” document states that “projects on lands contiguous to roadless
areas must analyze the environmental consequences, including irreversible and
irretrievable commitment of resources on roadless area attributes, and the effects for
potential designation as wilderness under the Wilderness Act of 1964. This analysis must
consider the effects to the entire roadless expanse — that is both the roadless area and the
unroaded lands contiguous to the roadless area.”

Species Designation for Whitebark Pine R1 Regional Forester Letter (2011) This
letter specifies that whitebark pine is designated as a sensitive species in Region 1
because of the U.S. Fish and Wildlife Service finding that the listing of whitebark pine
under the Endangered Species Act (ESA) was warranted but precluded, making it a
candidate species for listing. The letter notes that the designation should not change our
approach to restoration of whitebark pine, and in fact hopefully accelerate actions to
restore whitebark pine (USDA 2011b).

Purpose and Need for Action

Purpose
1. Maintain a consistent quantity and quality of water within the municipal watershed:

e Reduce the probability of high-severity wildfires and their associated detrimental
watershed effects in the Tenmile Municipal Watershed and surrounding area
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e Reduce sources of sediment and other contaminants to water sources

2. Improve conditions for public and firefighter safety across the landscape in the event
of a wildfire.

Need for Action

In order for this project to contribute to the above purposes, there is a need to:

e Create a mosaic of vegetation and fuel structure more resilient to disturbance
which would provide for safer, more effective fire suppression actions and
improve public safety. Reducing intensity of wildfires and increase fire
suppression effectiveness would improve protection measures for the surrounding
communities and key municipal watershed infrastructure. These actions would
reduce the probability of post-wildfire watershed impacts in the Tenmile
municipal watershed.

e Inaddition, sources of anthropogenic sediment to streams need to be addressed in
order improve water quality, watershed function, and other resource values in the
project area.

The following sections discuss in greater detail the objectives related to these needs.

Maintain a consistent quantity and quality of water and reduce the probability of high-
severity wildfires and their associated detrimental watershed effects in the Tenmile
Municipal watershed and surrounding areas.

The combination of dead fuel and continuous live vegetation from the forest floor
to the upper forest canopy has created a complex fuel type that, when ignited
under severe fire conditions, would likely leave little or no surviving above-
ground vegetation. In the event of a wildfire during typical summer conditions,
detrimental effects to the watershed could include loss of canopy cover and
associated impacts to riparian function, loss of the soil duff layer, soil water-
repellency, greatly increased soil erosion from burned hillslopes, gully erosion
and flooding, sedimentation of streams, other water quality impacts, and stream
temperature increases.

A primary goal of this project is to maintain a consistent quantity and quality of
water and reduce the probability of high-severity wildfire effects within the
municipal watershed. In order to meet this purpose, there is a need to alter fire
behavior in 20-40 percent of the watershed with strategically located units,
assuming treated areas were selected in a manner that was informed by fire
behavior modeling (Finney 2015).

The effectiveness of fuels treatments at modifying fire behavior is influenced by
the location and spatial extent of those treatments. In the case of the Tenmile
watershed, strategically located treatment of 20 to 40 percent of the landscape was
predicted to effectively modify fire behavior to achieve desired outcomes,
whereas randomly placed treatments would require a greater percentage to be
effective (Finney 2015).
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Create a mosaic of vegetation and fuel structure that is more resilient to disturbance.

A primary goal of this project is to create a mosaic of vegetation and fuel
structure that is more resilient to disturbance which in turn would also provide for
safer, more effective fire suppression actions. The action alternatives are
designed to improve the heterogeneity across the project by creating patches and
patterns that, to some extent, emulate natural fire which has been excluded from
this ecosystem for a century. Proposed treatments would promote resilience to
disturbance by creating a mosaic of stand densities, species composition, and age
class. The various proposed treatment activities are designed to increase species
diversity by providing growing space to seral species (ponderosa pine, lodgepole
pine, whitebark pine and quaking aspen) within a forested landscape that is now
dominated by Douglas fir and spruce due to the MPB epidemic. A resilient
landscape is diverse so that not all areas are equally susceptible to the same
disturbances at the same time.

Thinning some of the stands established after past harvest would also promote
resilience, individual tree growth, and diversity of these younger forests that
provide the primary green forests on a regenerating landscape. Encouraging a
mosaic of reforestation would increase the potential that natural wildfires would
burn at sizes and intensities more consistent with historic regimes. Removing
beetle-killed lodgepole stands would alter the behavior and severity of potential
future wildfires (Collins etal. 2012). This would help ensure that a full range of
ecological and social values (i.e. reducing risk to the municipal watershed) are
provided through time.

Improve conditions for public and firefighter safety across the landscape in the event of a
wildfire.

This project proposes to strategically locate fuels reduction treatments in areas
that would allow for safer, more efficient and direct initial attack of wildfire by
suppression resources. Fuels reduction treatments proposed in this project area
would result in areduction in flame length and fireline intensity. The firefighting
environment would be improved due to reductions in wildfire’s resistance to
suppression, reduced overhead hazards and reduction of dead and down trees.

Reduce sources of anthropogenic sediment and other contaminants to water sources.

Anthropogenic fine sediment is a listed contaminant in some streams within the
Tenmile — South Helena project area. This water quality impairment is primarily a
result of past mining activity, forest roads, and livestock activities. The project
provides an opportunity to improve road-related conditions to reduce chronic
sediment load in project-area watersheds by improving open roads, replacing
undersized or failing culverts, re-routing a road that traverses a wetland, and
decommissioning unneeded or unauthorized routes.

Background

Heavy fuel accumulations and dense forest stands exist throughout the project area as a
result of decades of effective fire suppression, limited management activities and ongoing
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insect and disease mortality. These conditions cause an increased risk of landscape-scale
wildland fires and their associated effects. In the event of a wildfire in the project area
during typical summer conditions, suppression would likely be difficult and the
probability of successfully protecting important values and infrastructure would be low.
Such a fire would pose risk to firefighter safety, public safety and property, critical City
of Helena water supply infrastructure, soil and water resources, wildlife habitat, and other
important values.

Communities located within and adjacent to the project boundary have been identified by
the Tri-County Community Wildfire Protection Plan as communities at risk of being
impacted by wildfire due to their close proximity to extensive hazardous fuel
accumulations on adjacent public lands. These communities include Unionville, Rimini,
and the City of Helena. At-risk critical infrastructure exists in the project area and
includes private property, structures, roads, utility corridors, City of Helena water supply,
and communication system components.

In addition to the City of Helena, local residents, partners, and other agencies have
expressed similar concerns. Given the existing condition, concerns expressed by a broad
constituency in the area, and in keeping with the Forest Plan direction and its goals, the
Helena National Forest Interdisciplinary Team identified the purposes and needs for the
project area.

The purpose and need for action is determined by the extent and magnitude of differences
between the existing and desired conditions on the landscape. Where there is little
difference between these two conditions, the need for action is low. However, the
difference between existing and desired conditions in the analysis area was determined to
be large, and the need for action compelling.

ForestVegetation and Fuel Conditions

Fire was historically the predominant natural disturbance in the Northern Rockies,
including the Tenmile — South Helena project area; lightning ignitions largely determined
where and when fires started (Agee 1993; Baker 2002; Pyne 1982) while indigenous
burning is presumed to have occurred at lower elevations within the project area
(Kimmerer and Lake 2001). Low elevation dry forests in the Northern Rockies have
experienced changes in disturbance processes, structure, and function. Causes of change
include fire suppression, forest management, and climate change (Hessburg and Agee
2003; Hessburg etal. 2005; Westerling etal. 2006). Changes include higher tree
density, more multi-storied stands and ladder fuels, and a greater homogeneity of
structures across the landscape. This in turn results in a greater probability for
disturbances to affect large contiguous areas (Hessburg et al. 2005). Forest types with
naturally high fire frequencies and mixed severity regimes—primarily ponderosa pine
and Douglas-fir—have been altered substantially (Hessburg et al. 2005). The forest
conditions described by research in the Northern Rockies are observed in the forest
vegetation within the project area. Fire in dry forests has shifted from low-intensity,
high-frequency regimes to moderate and high-severity regimes, with consequent
increases in uncharacteristic large-scale stand-replacing fires (Lehmkuhl et al. 2007).
Landscapes are increasingly homogeneous in composition and structure, and the regional
landscape is set up for severe, large fire and insect disturbance events (Hessburg et al.
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2005). The role of fire as a stand replacement agent becomes more pronounced when the
natural fire-free interval is increased through fire suppression.

The Divide landscape, where the Tenmile — South Helena project is located, historically
would have burned an average of roughly 39,000 to 170,000 acres per decade
(Hollingsworth 2004). These fires would have included low to moderate-intensity fire in
dry conifer fire groups and stand-replacing fire in moist conifer fire groups. Fire
occurrence records indicate that no fires at this scale and intensity have occurred on this
landscape in the last century. The lack of fire on the Divide landscape — principally a
result of fire suppression efforts — has resulted in an altered mosaic of vegetation.

The vegetation conditions that exist today in the Tenmile Creek watershed (the western
part of the project area) were shaped not only by fire suppression, but also climatic

trends, large fires that occurred prior to settlement, and fuelwood cutting that occurred
around the turn of the previous century to support the mining and railroad industries.
Management activities have also influenced current vegetation conditions, but to a much
smaller extent than the aforementioned factors. Fire history maps indicate that much of
the area burned in large wildfires in 1889 and 1904 (USDA HNF 2008, Hatton 1904).
Fuelwood cutting for the mining and railroad industries was also common around the turn
of the century. The climate early in the 20th century when forests were re-establishing
following these disturbances was generally cool and moist, conducive to forest growth.
The landscape became characterized by relatively densely stocked stands dominated by
even-aged lodgepole pine, with some subalpine fir and spruce at upper elevations and
drier Douglas-fir dominated at lower elevations. With the exception of small fires that
were suppressed, the homogeneity of this landscape has been largely unbroken. While
stand replacement effects would have been typical, there would also have been mixed and
low severity fires that left substantial remnant components. The limited areas of past
harvest have regenerated and support young forested stands; today these areas stand out
as “green forest” areas surrounded by dead and dying trees impacted by the mountain
pine beetle (MPB).

The South Hills portion of the project area (the eastern part) is lower in elevation, and is a
landscape of large grasslands and dry forests. Historically, many dry coniferous forests
were shaped by frequent, low-intensity fire; this included the warm, dry as well as moist
Douglas-fir habitat types of the Tenmile — South Helena project area. This disturbance
regime sustained open, large-tree-dominated structures with diverse and productive
understory communities (Arno 1980, Hessburg and Agee 2003). However, over the last
century, fire suppression, livestock grazing, and high-grade logging, among other factors,
have altered the structure and function of dry coniferous forests across much of western
Montana, including the project area. Forest structure and composition has been most
significantly altered with the lack of fire disturbance. The disruption of the natural fire
intervals in the past several decades have resulted in higher-density, multi-layered stands
of mostly one species, Douglas-fir. Dramatically higher stand densities and development
of ladder fuels (Covington and Moore 1994; Arno et al 1995; Peterson et al 2009)
increase the risk of uncharacteristically severe wildfire (Everett et al 2000; Friederici
2003), bark beetle infestations (Fettig et al 2007), and in some areas such as the Tenmile
— South Helena project area, successional replacement by shade-tolerant competitors
(Fischer and Bradley 1987; Mutch et al 1993; Habeck 1994; McKenzie et al 2004).
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Mountain pine beetle has been the most damaging insect to trees on the HNF in recent
years. The MPB outbreak reached the peak of active infestation area in 2009 and has
been subsiding since. On the HNF, MPB infestation peaked at roughly 585,600 acres in
2009 (Gibson 2009), covering over 60 percent of the administrative land base. While
most of the trees killed were lodgepole pine, ponderosa and whitebark pine were also
affected. Within the Tenmile — South Helena project area, most forested pine stands have
experienced the effects of MPB.

Wildland Urban Interface (WUI)

The project area lies within the area analyzed in the Tri-County Community Wildfire
Protection Plan (Tri-County CWPP). The first CWPP for Broadwater, Jefferson and
Lewis and Clark counties was approved in 2005 and was designed to help the
communities within these counties to clarify and refine priorities for the protection of life,
property, and critical infrastructure in the wildland urban (WUI) interface. In 2014, the
Tri-County FireSafe Working Group (TCFWG) came together to update and improve the
2005 CWPP while still meeting its original intent and goals. The 2015 Tri-County
Regional CWPP follows the National Fire Plan and involved a collaborative process
including Lewis & Clark County, Jefferson County, Broadwater County, City of Helena,
Montana Department of Natural Resources, Forest Service and the Bureau of Land
Management, individual citizens, interested contractors and fire suppression departments.
The TCFWG defined the WUI boundary as the area within four miles of communities
that possess a population density exceeding 250 people per square mile. Projects
proposed in the WUI would become a priority for accomplishment (2015 Tri-County
CWPP). Roughly 97 percent of the Tenmile — South Helena project area has been
designated in the CWPP as falling within a WUI zone. This includes the communities of
Unionville, Rimini, and the City of Helena.

Tenmile Municipal Watershed (City of Helena’s Municipal Water

Supply)

Several headwater drainages in the Tenmile Creek watershed serve as the primary source
of municipal water for the City of Helena. Most of these drainages are within the Upper

Tenmile Creek 6th-Hydrologic Unit Code (6th-HUC) watershed, which has been
identified by the Helena National Forest as a Priority Watershed for restoration.

Proposed Action

The proposed action was designed to meet the purpose and need, forest plan management
area objectives, BLM BFO RMP goals and objectives, and to be responsive to issues
raised by Forest Service and BLM specialists and past collaborative group
recommendations for the project area. The proposed action was presented to the public
during the scoping process (see Public Involvement section in chapter 1 of the DEIS)
which identified issues that drove the development of alternative ways to meet the
purpose and need. The proposed unit-by-unit treatment summary can be found in
appendix A of this DEIS.
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Vegetation and Prescribed Fire Treatments

Implementation of proposed treatments would include the use of ground-based
mechanical equipment, cable systems, and hand and/or fire treatments in order to remove
hazardous fuels from the project area (Maps — DEIS Appendix E). Approximately 43
miles (39 mile on FS lands and 4 on BLM lands) of temporary road construction, 6 miles
of road maintenance, and 32 miles of road reconstruction would be needed to implement
the proposed action. There would be an estimated total of 38 miles of haul route needed.
All temporary roads would be obliterated after harvest activities have been completed.
Post-treatment activities would include treating all units with prescribed fire
(underburning, site prep burning, broadcast burning, jackpot burning, and
handpiling/burning). Up to approximately 7,936 acres of prescribe fire and or vegetation
treatments could occur in within the Inventoried Roadless Areas (Jericho Mountain and
Lazyman Gulch IRAS).

Watershed Improvement

Watershed improvement activities are proposed with the intention to improve water
quality and aquatic habitat conditions in project area streams and wetlands, including
streams that deliver water to the City of Helena’s municipal water supply intakes. These
activities also move the forest toward meeting the restoration goals of the Lake Helena
Total Maximum Daily Load (TMDL) report (EPA 2006). These activities would occur in
both action alternatives and include wetland restoration, westslope cutthroat trout
restoration, culvert upgrades, and road decommissioning. Chapter 2 of this DEIS
presents additional detailed information on proposed watershed improvement activities.

Site-Specific Forest Plan Amendment

A site-specific Forest Plan amendment may be needed for various forest-wide standards
regarding big game thermal cover on winter range, open road densities during the big
game hunting season, winter range, and different recommendations from the Montana
Elk Logging Study in addition an amendment to specific management area standards.
The amendment to standards would apply to the Jericho, Black Mountain-Brooklyn
Bridge, and Quartz Creek elk herd units. Chapter 2 of this DEIS provides additional
detailed information on the site-specific amendment to standards for wildlife.

Scopeofthe Analysis

The proposed action is limited to specific fuel and vegetation treatments as well as
watershed and aquatics improvement and road management activities proposed on
National Forest System (NFS) and BLM administered lands in the Tenmile — South
Helena Project area. The geographic extent of some areas used to analyze different
resource components (i.e. watershed, fuels and wildlife home range) may extend
beyond the project area. The analysis of effects disclosedin this document includes
those occurring from the entire “scope” of the decision. Scope is defined in 40 CFR
1508.25 as the range of actions, alternatives, and impacts to be considered in an EIS.
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Decision Framework

The Responsible Official for proposed activities on lands administered by the NFS'is the
Forest Supervisor of the Helena — Lewis & Clark National Forest. The Responsible
Official for proposed activities on lands administered by the BLM is the Field Manager
of the BLM — Butte Field Office. Each Responsible Official will make their own
decisions for their respected agencies and document them in separate Record of
Decisions (ROD) following the completion of the final environmental impact statement
(FEIS). Decisions to be made are as follow:

Decisions to be made on NFS Lands:

e Whether to implement the proposed action or an alternative to the proposed action
for those portions located on NFS lands;

e What monitoring requirements are appropriate to evaluate implementation of this
project for those portions located on NFS land, and;

e Whether a forest plan amendment is necessary.

Decisions to be made on BLM lands:

e Whether to implement the proposed action or an alternative to the proposed action
for those portions located on BLM lands and;

e What monitoring requirements are appropriate to evaluate implementation of this
project for those portions located on BLM lands.

Issues

Issues serve to highlight effects or unintended consequences that may occur from the
proposed action or alternatives. The Tenmile — South Helena IDT separated the issues
identified during scoping into two groups: significant and non-significant issues.
Significant issues were defined as those directly or indirectly caused by implementing the
proposed action or alternatives, involve potentially significant effects, and could be
meaningfully and reasonably evaluated and addressed within the scope of this proposal.
Alternatives were developed around those significant issues that involved unresolved
conflicts concerning alternative uses of available resources.

The IDT for the Tenmile — South Helena project identified the following significant
issues during scoping:

1 Someissues have alreadybeen considered and evaluated through broader programmatic NEPA(e.g. the
1986 Helena National ForestPlan FEIS, 2006 Helena National ForestWeed Treatment Project FEIS, 2007
Northern Rockies Lynx ManagementDecision FEIS, 2009 BLM Butte Field Office Weed ManagementPlan
Revision). In these cases, the issuesfocus on evaluating the effects unique to and commensurate with the
decisions being considered here (40 CFR 1401.7(a)(3)).
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Inventoried Roadless Areas

Several commenters expressed concerned about proposed activities within the Jericho
Mountain and Lazyman Gulch Inventoried Roadless Areas (IRAs). Specifically,
concerns were about the use of mechanized equipment to implement proposed vegetation
and prescribe burning activities in IRAs; commercially harvesting timber within IRAS;
proposed treatment in and around Black Hall Meadows located in the Lazyman Gulch
IRA; as well as the proposal of any treatments located in IRAs. In some cases,
commenters requested that a new alternative be developed that would incorporate these
issues while others requested analysis be done that displays how proposed activities may
potentially effect the IRAs’ consideration for future wilderness designation. Alternative
3 features no mechanized treatment or commercial harvest within IRAs; the exception to
this is mechanized treatments would be allowed within private land buffer units. Also
featured is an overall reduction in treatments within IRAS.

Additionally, modifications were made to the initial proposed action that took into
account scoping issues such as removing proposed treatments in and around Black Hall
Meadows. Further, an analysis has been conducted that displays the potential effects of
proposed activities on Inventoried Roadless and Roadless Area resources (see chapter 3
of this DEIS).

Measures to Evaluate:

e Acres of mechanical treatment in IRA
e Acres of commercial harvest in IRA
e Acres of treatment in IRA

Elk Security and Hiding Cover

Several commenters also had concern about possible treatments effects on elk security
and hiding cover. In summary, commenters requested that hiding cover be maintained in
areas adjacent to previously treated lands in past projects as well as to limit the effects on
existing hiding cover throughout the project area. Alternative 3 features a reduction in
the amount of hiding cover treated within security and intermittent refuge areas. This
includes areas adjacent to past treated areas as well as within elk herd units as a whole.

Measures to Evaluate:

e Treatment acres occurring within mapped security areas.

Recreational Trails

Several commenters were concerned about the use of mechanical equipment to access
treatment units and/or implement proposed vegetation treatments immediately adjacent to
popular recreational trails within the project area. Specifically, commenters requested
that non-motorized trails throughout the project area (39 miles), in particular trail #348,
the Continental Divide National Scenic Trail (CDNST), and trails located within the
Helena South Hills, not be used to facilitate mechanical entry into proposed vegetation
units. Also requested was to not convert non-motorized trails into roads for the purpose

of implementing proposed vegetation treatments and to not conduct treatments along the
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CDNST. Alternative 2 is the only action alternative that proposes the use of mechanical
equipment on non-motorized trails (South Hills, Switchback, and CDNST trails). Impacts
are anticipated to be short —term and would not occur on the entire length of the trails.
Instead, mechanical equipment would utilize the trail only in select locations while other
portions of the trail could be treated via hand methods or could receive no treatment at
all. Alternative 3 limits mechanical equipment on existing non-motorized trails by
proposing to only utilize hand treated methods in the Helena South Hills, IRAs, and along
the CDNST. However, alternative 3 still proposes vegetation treatments along the
CDNST but would be conducted with non-mechanized methods. The absence of
treatment along the CDNST is considered and analyzed under alternative 1.

Measures to Evaluate:

e Miles of trail within treatment units.

Road Construction

Several commenters were concerned about new road construction, along with re-
construction of existing roads. Concerns with road building included weed
introduction/spread, illegal motorized use, habitat security, and erosion/sedimentation.
Alternative 3 was designed to address wildlife concerns and minimize new temporary
road construction, while still being able to meet overall project objectives.

Measures to Evaluate:

e Miles of temporary road construction followed by full obliteration, miles of road
maintenance, miles of road reconstruction, and miles of haul routes

Alternatives

Section 102(2)(3) of the NEPA states that all Federal agencies shall “study, develop, and
describe appropriated alternatives to recommend courses of action in any proposal which
involves unresolved conflicts concerning alternative uses of available resources.”

Resource specialist for the project were requested to take a hard look at reasonable
alternatives in order to provide full and fair discussion of significant environmental
impacts so as to inform decision makers and the public of the reasonable alternatives
which would avoid or minimize adverse impacts or enhance the quality of the human
environment (40 C.F.R. 8 1502.1).

The range of alternatives may extend beyond the limits set by Forest Plan goals and
objectives under the NEPA; however, the NFMA requires that the selected alternative
fully comply with the Forest Plan, unless the plan is amended in accordance with 36 CFR
219.10(F).

The range of alternatives developed and presented in chapter 2 of this DEIS was based on
evaluation of public, partner, and internal comments during scoping of the purpose and
need for the project. This project is intended to meet the purpose and need while
maintaining resource conditions which are consistent with the HNF Forest Plan and the
Bureau of Land Management (BLM) Butte Field Office (BFO) Resource Management
Plan (RMP). Other influences included Forest Plan goals, objectives, standards and
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guidelines; BLM RMP objectives; and federal laws, regulations and policies. Within
these parameters, the alternatives display a range of outputs, treatments, management
requirements, design elements, and effects on resources.

Several alternative approaches to the proposed action are considered to meet the purposes
and needs for action in the project area. Three alternatives are considered in detail, and
are discussed throughout this document. The other alternatives were considered but not
given detailed study and are discussed briefly below.

40 CFR 1502.14 (e) states that agencies shall identify an alternative or alternatives, if one
or more exists, in the draft statement and identify such alternative in the final statement
unless another law prohibits the expression of such a preference. A preferred alternative
has not been identified by the Forest Service or BLM at this time. The final statement
will display the identified preferred alternative.

Alternatives Considered in Detalil

The following section describes the No Action alternative and two action alternatives
considered in detail. All alternatives would comply with all valid statutes on National
Forest Service (NFS) and BLM lands. Impacts to resources are considered through the
National Environmental Policy Act (NEPA) of 19609.

For an alternative to be analyzed and considered in detail, it must respond to the purpose
and need for action and significant issues as described in Chapter 1. This document has
three alternatives that were analyzed in detail.

Maps of the action alternatives are located in appendix E of this DEIS.

Alternatives at a Glance

The following tables provide an overview of treatments, methods, road activities, burning
activities and watershed improvement activities proposed across the project area on both
Forest Service and Bureau of Land Management lands.
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Table S-2. Proposed treatments on Forest Service andBLM lands combined and associated acres by alternative.

Treatment Type (FS and BLM Prescriotion Alt. 1 Alt. 2 Alt. 3
Combined) P Acres Acres Acres
Improvement Improvement Cut followed by jackpot 0 2483 1382
Harvest burn or underburn
Commercial Clearcut with Leave Trees and site prep 0 3573 2,348
Removal of burn
Fuels Regeneration Seed Tree with Leave Trees and site
0 298 0
Harvest prep burn
Shelterwood with Leave Trees and site
prep burn 0 363 102
ShaQed Fuel Break (handpile burn, 0 1415 1282
jackpot burn or underburn)
Low Severity Grassland Prescribed Fire
. . 0 0 1,662
Prescribed (jackpot or handpile burn)
, Fire i i ire (i
Non-Commerdial Low Severity Prescribed Fire (jackpot
Removal or burn or underburn) 0 11,900 | 7,952
Rearrangement Mixed Severity Prescribed Fire
of Fuels (broadcast Burn) 0 Lria 656
Private Land Mechanical/Hand Pile Burn or jackpot
Buffers Burn 0 2,001 2,283
Precommeru Precommercial Thin with handpile burn 0 471 445
al Thin or Jackpot burn
Total 0 24,308 | 18,112
Table S-3. Proposed road activities and associatedacres by alternative.
. Alt. 1 | Alt.2 | Alt. 3
Road Activity Miles Miles Miles
FS New Temporary Road Construction/Decommissioning 0 39 21
BLM New Temporary Road Construction 0 4 3
Road Decommissioning 0 15 15
Road Reconstruction 0 32 28
Road Maintenance 0 6 4
Table S-4. Proposed watershed improvement activities by alternative.
# of existing # of culvert replaced to
6th-HUC drainage undersized or damaged pass at least the 25- Alt. 1 Alt. 2 Alt. 3
culvert year flood event
Lump Gulch 7 7 No Yes Yes
Last Chance Gulch 1 1 No Yes Yes
Upper Tenmile Creek 9 9 No Yes Yes
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Table S-5. Proposed watershed improvement activities by alternative.

Activity Existing Condition Summary of Work Alt. 1 Alt. 2 | Alt. 3
Restoration of wetland | The wetland at T9N R5W | Filling a drain ditch to No Yes Yes
along Forest Service Section 34 above (north restore the wetland
System Road 299 of) the road along Beaver water elevation to
Creek would be restored natural levels,
and road 299 in that installing appropriate
vicinity improved to allow drainage under the
surface and groundwater | roadway, and raising
to pass withoutimpacting the road surface
the road surface. elevation to improve
the running surface
and reduce
maintenance
requirements.
Reroute of Forest This segment of road Relocating this No Yes Yes
Service System Road | 299 traverses a wetland, | segmentroughly 300
299 (approximately and is frequently wet, feet upslopeinorder to
2000 foot section) rutted, and in generally restore the wetland
poor condition. The road currently crossed by
also contributes to the the road, improve road
existing condition of the | conditions,and reduce
adjacent watershed maintenance needs.
discussed above. This work would also
compliment the
wetland restoration
work discussed above.
Westslope Cutthroat Non-native trout in Work would entail No Yes Yes
Trout restoration Moose Creek and lower | removing non-native
Minnehaha Creek. species above existing
barrier structures in
Moose Creekand lower
Minnehaha Creek by
mechanical methods
such as electrofishing,
and reintroduce native
westslope cutthroat
trout.
Alternative 1, No Action
Alternative 1 is the no action alternative and describes the existing condition. Under this

alternative, no treatments would occur. The no action alternative provides the resource
specialist a means for evaluating the current ecosystem conditions as a baseline.

The Council on Environmental Quality regulations (40 CFR 1502.14d) requires that a

“no action” alternative be analyzed in every EIS. This does not mean that nothing would
occur under this alternative. Under the no-action alternative current management plans
would continue to guide management of the project area. Ongoing work or work
previously planned and approved, such as, but not limited to, routine road maintenance,
weed spraying, trail maintenance, and firewood gathering would still occur. None of the
actions proposed in any of the other alternatives would occur.
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Alternative 2, Proposed Action

The proposed action is designed to meet the purpose and need of maintaining consistent
quantity and quality of water within the municipal watershed and improving conditions
for public and firefighter safety across the landscape in the event of a wildfire. These are
the conditions that would allow for safer, more aggressive, and likely more successful
suppression response in the event of a wildfire (see alternative 2 map in appendix E of
this DEIS).

Additionally, watershed improvement and road activities are proposed under this
alternative. These activities would help improve water quality and aquatic habitat
conditions in project area streams, including streams that deliver water to the City of
Helena’s municipal water supply intakes by addressing anthropogenic sources of
sediment.

This alternative was designed with input from the public, collaborative groups, multiple
agencies as well as resource specialists on the project’s interdisciplinary team. Further
refinement of alternative 2 occurred between scoping and this DEIS as a result of
comments received on the project during scoping and additional internal review. Some
units were modified, dropped from further consideration, or relocated. These changes
were made in response to public concerns, access constraints, and further field
verification.

The following features are included in alternative 2:

e To facilitate the removal of fuels from the units, approximately 43 miles (39 miles
on FS-managed land and 4 miles on BLM-managed land) of temporary road
construction and approximately 627 ground based landings are proposed. All
temporary road and landing construction would be decommissioned when harvest
activities have been completed.

e To meet Best Management Practices (BMP) standards, approximately 38 miles of
existing roads would be improved and/or maintained during the life of the project.

e Approximately 6,717acres of fuel would be commercially removed from the
project area as a result of regeneration and/or improvement harvest.

e Approximately 3,977 acres of fuel would be rearranged and burned by various
treatment types within the project area such as pre-commercial thinning, shaded
fuel breaks, and private land buffers.

e Approximately 13,614 acres of low and mixed-severity prescribed fire is
proposed within the project area.

e To improve watershed conditions, water quality, and aquatic habitat conditions in
the project area, 17 culverts would be upgraded to accommodate at least a 25-year
flood event, a wetland would be restored along Forest Service System Road 299,
a segment of Forest Service System Road 299 would be rerouted out of a wetland,
and restoration of native westslope cutthroat trout would occur in two tributaries
to Tenmile Creek.

e In addition to the above watershed improvements, approximately 15 miles of road
would be decommissioned.
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e Treatment within IRAs (Jericho Mountain and Lazyman Guich IRAs combined)
would total approximately 7,936 acres.

Alternative 3

Alternative 3 is designed to address the following significant issues presented in both
internal and external scoping comments: treatments within Inventoried Roadless Areas,
elk security and hiding cover, recreational trails, and temporary road construction (see
chapter 1 for description of issues). Treatments were modified to address the above
issues while still meeting the purpose and need for the project. Modifications were made
within elk security areas, especially where some islands of healthy, mature trees still
exist, and total treatment acres within IRAs were reduced. Mechanical treatment,
including commercial harvest, would not occur within IRAs, with the exception of
private land buffers within IRAs.

Watershed improvement and road activities proposed in alternative 2 are also proposed
under this alternative. These activities would help improve water quality and aquatic
habitat conditions in project area streams. When coupled with the reduction of treatment
within elk security areas, more big game security objectives for this alternative would be
met (see alternative 3 map in appendix E of this DEIS).

The following detailed features are included in alternative 3:

e To facilitate the removal of fuels, approximately 24 miles (21 miles on FS-
managed lands and 3 miles on BLM-managed land) of temporary road
construction and approximately 368 ground based landings are proposed. All
temporary road and landing construction would be decommissioned when harvest
activities have been completed.

e To meet Best Management Practices (BMP) standards, approximately 32 miles of
road would be improved and/or maintained during the life of the project.

e Fuels on approximately 3,832 acres of land would be removed commercially from
the project area through regeneration and/or improvement harvest methods.

e Fuels on approximately 4,010 acres of land would be rearranged and burned by
various methods within the project area, including precommercial thinning,
shaded fuel breaks, and private land buffer treatments.

e Approximately 10,270 acres of low and mixed severity prescribed fire is proposed
within the project area.

e To improve watershed conditions, water quality, and aquatic habitat conditions in
the project area, 17 culverts would be upgraded to accommodate at least a 25-year
flood event, a wetland would be restored along Forest Service System Road 299,
a segment of Forest Service System Road 299 would be rerouted out of a wetland,
and restoration of native westslope cutthroat trout would occur in two tributaries
to Tenmile Creek.

e In addition to the above watershed improvements, approximately 15 miles of road
would be decommissioned.

e No commercial harvest would occur within IRAs (Jericho Mountain and Lazyman
Gulch IRAs combined) under this alternative. Mechanical treatment in IRAs
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would only occur within Private Land Buffers. Treatment within IRAs would
total approximately 4,902 acres.

Terminology

To help the reader better understand the treatment descriptions included within the action
alternatives, we have provided this section on commonly-used terminology. More
definitions can be found in the glossary of the DEIS.

Silviculture

Improvement Harvest: Harvest designed to enhance growth, quality, vigor, and
composition of a stand after establishment by thinning from below and removing
overstory trees (i.e., “crown thinning”). Density, structure, and/or composition of the
stand are altered. The stand maintains a forested appearance as substantial amounts of
green, healthy large diameter trees would be retained in these dry or mixed forests within
the project area. The potential for a crown fire is also reduced. A final harvest may or
may not be conducted in the future depending on management goals.

Precommercial Thinning: Young plantations established from past harvest that are
typically composed of small diameter trees and contain roughly 400 to 1,700 trees per
acres. Treatment would be pre-commercial thinning in young stands established after
past harvest leaving about 100 - 200 trees per acre of the best-formed trees. Species such
as ponderosa pine, whitebark pine, and aspen would be favored where they occur. This
would enhance growth and vigor and reduce the long-term risk of mountain pine beetle
caused mortality. The limbs and tops of the fallen trees may be lopped and scattered to
speed decomposition. Hand or machine piling and burning of piles would be completed
where the fuel loading is an unacceptable risk.

Private Land Buffer: This treatment type is designed for citizens who have completed
fuels reduction or defensible space treatment on their property. This treatment type is
designed to extend treatments onto public lands where it meets land management
objectives and is consistent with the analysis of this DEIS. Treatment includes hand and
mechanical activities to rearrange and remove hazardous fuels and reduce crown fire
potential by thinning trees. Treatment in the South Helena area could extend up to 100
yards from private boundaries onto NFS lands and up to 200 yards from private
boundaries onto NFS and BLM lands in the Tenmile area. These treatment units would
be developed cooperatively between the landowner and the FS and would incorporate
site-specific considerations such as slope, topography and vegetation. The FS would
remain involved and oversee implementation.

Regeneration Harvest: Harvesting to create a new age class, resulting in uneven-aged,
2-aged, or even-aged stands. These harvests could include clearcutting,
seedtree/shelterwood cutting, and single or group tree selection depending on the tree
species and desired regeneration. For 1- or 2-aged systems, most of the overstory is
removed and the stand is dominated by new regeneration. For 3-aged systems, only
single trees or small groups are removed, with regeneration established in gaps.

Clearcut with Reserve Trees: Dead and dying lodgepole pine would be cut and
removed. Most overstory trees would be removed. Leave trees may be retained
for snags or structure; leave trees are defined site specifically with prescriptions.

XXM Helena— Lewis and Clark National Forest



Draft Environmental Impact Statement Tenmile—South Helena Project

All other live conifers would be retained when they occur; primarily Douglas-fir
with spruce and subalpine fir. These units would naturally regenerate with
lodgepole pine resulting in even-aged stands.

Seedtree with Reserve Tree: Dead and dying lodgepole pine trees would be
removed. Well-distributed healthy Douglas-fir and ponderosa pine would be
retained at a rate of about 10-20 trees per acre to provide seed for regeneration.
Natural regeneration would be promoted, though ponderosa may be planted. A
mix of lodgepole pine, Douglas-fir, ponderosa pine, and/or whitebark pine
regeneration is expected that contributes to landscape diversity in species
composition and density. The seed trees would be left as reserves.

Shelterwood with Reserve Tree: A mix of dead and dying lodgepole and other
tree species would be cut except those needed to provide seed and shelter for
regeneration. A group shelterwood would be left in a clumpy distribution. Most
live trees would be retained at about 20-50 trees per acre in a clumpy distribution
made up of mostly healthy Douglas-fir to provide seed and shelter for seedlings.
Natural regeneration would be promoted, though planting may occur for species
diversity.

Prescribed Burning is where fire is used as a treatment tool to accomplish a variety of
goals, primarily fuels reduction and vegetation restoration. This category includes the
rearrangement of fuels which includes the use of mechanized equipment for the removal
of hazard trees, heavy concentrations of slash / jackstraw trees, and slashing understory
vegetation prior to prescribed burning. No ignition buffers would be required adjacent to
stream courses. Hand firelines (control lines) would be construction as needed.

The following burning activities are proposed throughout the Tenmile — South Helena
project area.

Slashing: Cutting generally smaller diameter trees mechanically or with
chainsaws. Slashing is used to reduce ladder fuels to lower crown fire potential;
to create a sufficient surface fuels to carry a prescribed fire; and/or to add fuels to
meet woody debris goals for nutrient cycling. Prescriptions may call for the
retention of certain species (such as ponderosa or limber pine), or a desired
spacing in order to meet target stand conditions.

Pile/Burn: Hand or mechanical piling of fuels, generally follows slashing or
harvest where slash disposal is needed but broadcast burning is not feasible or
desirable. Slash would generally be burned when conditions are favorable, after
curing. Target amounts of slash may be left to meet woody debris and nutrient
cycling goals.

Jackpot Burn: Jackpot burning would be conducted to consume concentrations
of natural fuels and/or treatment-generated slash. Pre-positioning of fuels
mechanically or by hand may be done to facilitate this activity. This activity may
involve burning loose piles or areas of slash where fuels are not continuous. This
would cause generally less than 10 percent mortality in the residual overstory, and
burn patches would cover 30 to 50 percent of the ground surface.
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Site Preparation burn: Burning following harvest where the bulk of the canopy
was removed. The goal is to reduce logging slash and prepare the site for
regeneration. It is a low to moderate intensity fire where direct and indirect
mortality of leave trees is less than 5 percent (reserve, shelter, or seed trees left
are minimal and a high priority to protect). The goals are to reduce fine woody
debris (less than 3 inch diameter), reduce duff fuel loadings, expose 5 to 25
percent mineral soil, & retain most coarse woody debris (greater than 3 inch
diameter) for nutrient cycling, seedling microsites, and wildlife habitat.
Additional objectives include generating heat to open serotinous cones and reduce
competing vegetation. Units targeting whitebark pine regeneration will have
mixed severity effects; units targeting other species will have low severity effects.

Shaded Fuel Break: Shaded fuel breaks are hand or mechanical cutting of trees
to increase canopy spacing to alter the fuel profile. Slash created would be
handpiled and burned or jackpot burned where feasible to reduce surface fuel
loadings. Shaded fuel breaks would vary in width depending on topography,
aspect, slope, stand composition, and expected fire behavior adjacent to the fuel
break.

Broadcast Burning: This is a larger-scale ‘Landscape Ecosystem Burn® with goals of
reducing hazardous fuels and restoring appropriate fire regimes to the landscape. These
may include areas of:

Mixed Severity: This larger scale “Landscape Ecosystem Burn” is a mosaic of
prescribed fire types and intensities resulting in a strategic landscape mosaic of
fire effects — about 40 to 60 percent of each unit would be burned. Fire is used as
a tool to achieve stand objectives with mixed severity. The purpose is to reduce
ladder fuels and overstory tree density — heterogeneity in structure is desired.
Overall mature tree mortality is generally 30 to 50 percent, occurring in patches.
Other objectives include reduction of fine woody debris (less than 3 inch
diameter) and duff fuel loadings. Limited amounts of mineral soil would be
exposed (5 to 25 percent). Up to 30 percent of coarse woody debris (greater than
3inch diameter) may be consumed but the remainder would be retained for
nutrient cycling and wildlife habitat.

Low-Severity prescribed burning: Low-intensity prescribed burning will be
used to improve dry forests and grass-shrub areas. In forest areas, savannah
conditions would be created with understory ladder fuels and crown fire potential
reduced by the treatments. In non-forest areas, encroaching conifers would be
reduced. Mechanical and hand rearrangement of fuels will occur, with trees
strategically slashed or thinned to facilitate prescribed burning. Direct mortality
less than 5 percent, indirect mortality less than 10 percent, and less than one acre
mortality patches may occur in the overstory. Objectives include reducing fine
woody debris (less than 3 inch diameter), reducing duff fuel loading while
minimizing exposure of soil (less than 10 percent), and retaining most coarse
woody debris (greater than 3 inch diameter) for nutrient cycling and wildlife
habitat.

XXM

Helena— Lewis and Clark National Forest



Draft Environmental Impact Statement Tenmile—South Helena Project

Low-severity grassland prescribed burning: Low-intensity grassland

prescribed burning will be used to improve grassland and grass-shrub areas. In
these areas, encroaching conifers would be reduced. Mechanical and hand
rearrangement of fuels will occur, with trees strategically slashed or thinned, slash
created from these treatments would be handpiled and burned or jackpot burned.

Roads

Road Maintenance: The intention of road maintenance is to keep the road in a condition
that meets BMP standards, minimizes impacts to water resources, and allows for safe
timber haul. Road maintenance activities would include surface blading, vegetation
removal, minor slump repair, and drainage structure cleaning and/or installation.

Road Reconstruction: The intention of road reconstruction is to improve road
conditions to meet BMP standards, minimize impacts to water resources, and allow for
safe timber haul. In addition to basic maintenance activities (listed above), reconstruction
would also involve more significant roadway improvements, such as realignment, curve
widening, or subgrade boulder or cobble excavation and removal.

Temporary Road Construction: Temporary roads for the Tenmile — South Helena
Project would be improved or constructed to the minimum standard needed to provide
access for harvesting equipment and log trucks while minimizing impact to water
resources. These roads would be decommissioned after harvest activities are completed.

Haul Road: Road used during project implementation to haul wood products.

Road Decommissioning: For the Tenmile — South Helena Project decommissioning
refers to full obliteration of the road: recontouring (returning the road prism to natural
contour), removing culverts, replacing topsoil, placing woody debris upon the disturbed
area to provide stability, and seeding the disturbed area.

Alternatives Considered but Not Given Detailed Study

Federal agencies are required by the Council on Environmental Quality (CEQ) to
rigorously explore and objectively evaluate reasonable alternatives and to briefly discuss
the reasons for eliminating any alternatives that were not developed in detail (40 CFR
1502.14 (a)).

Public comments received during scoping provided suggestions for alternative methods
for achieving the purpose and need for action. Some of these alternatives were outside the
scope of the purpose and need for action, similar to the alternatives considered in detail,
or were determined to cause unnecessary impacts. Therefore, a number of alternatives
were considered but dismissed from detailed study for reasons summarized below.

No Burning

A few comments were received that expressed concern about the effects of smoke
produced by prescribed fire on air quality in and around the City of Helena. Another
related concern to prescribed fire had to do with how prescribed fire activities would be
accomplished within allowable times to burn given the amount of prescribed fire
proposed and limited time burning is allowed within air-sheds. To address these
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concerns the interdisciplinary team considered an alternative that would eliminate
prescribed burning in all units in the Tenmile — South Helena project area. Upon review
of a no burning alternative and based on the best available science and data, the team
found that it would be unlikely to reduce the probability of high-severity wildfire, create
a mosaic of vegetation and fuel structure, and improve conditions for public and
firefighter safety across the landscape in the event of a wildfire. The proposed fuel
reduction techniques focus on reducing the potential for crown fires and high intensity
surface fires in treatment units through the use of vegetation and prescribe fire treatments.
The combination of these efforts will move treated units closer to historical conditions by
creating a mosaic of age class, stand structure, and reintroduction of fire. Reinhardt et al
(2008) found that it is possible to craft treatments that achieve both ecological restoration
and fire hazard reduction, but ecological restoration will also include reintroducing fire
and other active management. The most effective treatments should include prescribed
fire (Reinhardt et al 2008). In doing so, treating the proposed areas with prescribed fire
will reduce existing and future hazards to firefighters and the public. Furthermore,
implementation of the alternatives, as demonstrated in the smoke modeling with
incorporated design features, would be in compliance with the land management plans
and complying with air quality standards by not causing or contributing to any
exceedances or violations of Federal or State standards and by cooperating with the
Montana Air Quality Bureau in the Prevention of Significant Deterioration (PSD)
program and State Implementation Plan (SIP).

No New Road Construction Including Temporary Roads

Several comments requested an alternative that would not include the construction of any
new roads. As part of the action alternatives, temporary roads would be constructed for
the purpose of removing hazardous fuels from strategically located units. The
interdisciplinary team assessed locations where hazardous fuels could be removed using
only existing roads. In doing so, the team found that fuel removal would not be feasible

in areas adjacent to private property around the community of Rimini, Buffalo Creek, and
Whiteman Gulch as well as within portions of the Upper Tenmile Creek municipal
watershed. The team also considered utilizing only hand methods and prescribed fire, but
found that rearranging fuels by these methods alone would not meet resource objectives.
Without the use of a temporary road system, treatment would not occur within these areas
and would therefore limit the project from effectively modifying fuel behavior and
restoring heterogeneity to the extent needed to reduce the probability of high-severity
wildfires and their associated detrimental watershed effects in the Tenmile Municipal
Watershed and surrounding areas. Furthermore, conditions for public and firefighter
safety would not be improved and a mosaic of vegetation and fuel structure more resilient
to disturbance would not be created.

No Treatment in Inventoried Roadless Areas (IRA)

Several comments were received requesting an alternative that would not have treatments
within Jericho Mountain and Lazyman Gulch IRAs. Under this alternative, there would
be no treatments proposed within IRAs. Failure to treat strategic locations within the
IRAs would not reduce the risk to important values and critical infrastructure that this
project is intended to address. Furthermore, opportunities to manipulate fuels structure to
improve conditions for public and firefighter safety across the landscape would be
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constrained across a large part of the project area. In the event of a wildfire within the
IRAs, fire management staff would likely be compelled to restrict ground crew response
due to safety concerns related to snags and inadequate escape routes to safety zones as a
result of the continuous layers of fallen dead trees. Furthermore, the probability of
successfully protecting important values and infrastructure such as the municipal
watershed, public safety and property, soil and water resources would be low.

Build Water Filtration System for the City of Helena

A comment was received requesting an alternative be developed that would examine
building a water treatment plant that can handle the increase in sediment caused by
wildfire in Helena’s watershed. As is discussed in the draft EIS and hydrology specialist
report, wildfires can impact water quality in a variety of ways, many of which are
difficult or expensive to handle by water treatment plants. High turbidity and sediment
loads are likely concerns, though increases in other contaminants also pose problems.
While construction of water treatment facilities for a municipality is outside of the Forest
Service’s mandates, the City of Helena spoke with specialists from the consulting firm
CH2M-Hill to investigate the feasibility of adding a sediment-reducing treatment
component to the Tenmile Water Treatment Plant. This option was determined by the
City to be unfeasible due to high construction and operational expenses.

Only Create Buffers around the IRAs and Private Property

Several comments were received requesting treatments be limited to buffers around IRAs
and/or private property. As mentioned above, treatment units have been strategically
located in order to effectively meet the purposes of the project to improve conditions for
public and firefighter safety across the landscape in the event of a wildfire and to
maintain a consistent quantity and quality of water within the municipal watershed.
Limiting treatments to buffers around IRAs and/or private property would fail to address
firefighter and public safety in the event of a wildfire across a large part of the project
area. Furthermore, this alternative would eliminate the majority of strategically located
units at the landscape scale designed to achieve a mosaic of vegetation and fuel structure
more resilient to disturbance which would provide for safer, more effective fire
suppression actions.

Eliminate Units (with roads and noxious weeds present) from Fire
Management Proposals

One commenter asked for an alternative to be developed “that eliminates units that have
noxious weeds present on roads within units from fire management proposals.” Because
weeds are generally present along almost all roads within the project area this would
essentially eliminate fire management from all units in which it is proposed. Eliminating
all fire treatments from the project would not meet fuels and site preparation objectives
and also would not meet purpose and need objectives, as described in the “no burn” entry
above.

Expand Treatments West of the Continental Divide

The area west of the Continental Divide is outside the project area. Adding treatments to
the west would change the nature and scale of the project and would therefore be out of
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the scope of this project. However, other projects, such as the Telegraph Vegetation
Project, are considering treatments west of the Divide.

No Site-Specific Amendment

Based on comments received, the Helena — Lewis and Clark National Forest considered
an alternative which would not require a site-specific amendment to forest-wide or
management area standards. Analysis demonstrates action alternatives as proposed
would result in a quicker attainment of habitat components associated with big game
standards as a result of rapid regeneration as compared to the no action alternative that
could take a longer amount of time. Additionally, a large portion of the project area is
mapped winter range in which the Forest Plan requires that all winter ranges be closed to
vehicles between December 1 and May 15. Without amending this standard, timing of
implementation would be limited to outside the December 1 to May 15 window which
would limit the project’s ability to timely implement proposed activities. This would
result in extending the duration it would take to achieve project goals and consequentially
result in higher implementation cost especially considering that a large part of the project
area is located within winter range. Also, operating mechanical equipment during the
winter when the ground is frozen or covered in snow greatly reduces potential impacts to
soils and the spread of noxious weeds. Prescribed burning activities during the spring
(prior to May 15) would also be eliminated under a no amendment alternative. The
ability to perform prescribed burning during the spring allows for extended burning
window opportunities. Weather and fuel conditions during other times of the year are
typically not suitable for performing prescribed burns. Also, a site-specific amendment
for forestwide standard 4a would be required for both action alternatives. Analysis
indicated that the Helena — Lewis and Clark National Forests does not have jurisdiction
over a sufficient amount of open roads in the Quartz Creek Elk Herd Unit to influence
road closures and achieve consistency with Standard 4a. To this end, a no amendment
alternative was not considered further. See the Tenmile — South Helena Wildlife
Specialist report for additional information regarding the proposed site-specific Forest
Plan amendment to standards.
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Comparison of Alternatives

This section provides a tabular summary of the effects of implementing each alternative.
The tables? display Purpose and Need, Key Issues, and Resource Measurement Indicators
by alternative. The action alternatives address key issues to varying degrees, dependent

upon specific alternative design elements.

Table S-6. Purpose and needindicators by alternative

Alternative 1

Alternative 3

Purpose and Need Indicators (Existing Alternative 2
Condition)
Project area treated — percent and

acres 0 40 / 24,308

Miles of road decommissioned 0 15

Number of damaged or undersized 0 17

culverts replaced
Net acres of wetland restored in Upper 0 18

Tenmile Creek drainage

30/18,112

15

17

17.5

Table S-7. Significantissues by alternative

Alternative 1

Issues Alternative 2

(Existing Condition)

Alternative 3

Inventoried Roadless Area
Jericho Mountain IRA acres treated 0 3,944
Lazyman IRA acres treated 0 3,992
Elk security and hiding cover
Acres and percent of hiding cover

Black Mountain-Brooklyn Bridge Elk
Herd Unit

Jericho Elk Herd Unit
Quartz Elk Herd Unit

30,608 / 56%

25,810 / 73%

20,849 / 57%
Acres of hiding cover in security areas

19,902 / 37%

18,556 / 53%
19,415 / 53%

Black Mountag'rgr%r%calﬂyn Bridge Elk 4,833 3.826
Jericho Elk Herd Unit 3,139 1,498
Quartz Elk Herd Unit 0 0

Acres of hiding cover in intermittent refuge areas

Black Mounta;'rgr%r%c:myn Bridge Elk 1,534 864
Jericho Elk Herd Unit 863 863
Quartz Elk Herd Unit 981 907

2 Incorporates all design features/mitigation measures

1,462
3,440

22,108 / 41%

21,786 / 62%
20,061 / 55%

3,996

2,365
0

1,239

863
981
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Alternative 1 . .
Issues o » Alternative 2 Alternative 3
(Existing Condition)

% Hiding cover /open road density mi/mi? during the hunting season by elk herd unit Post and (during
Implementation)

Black Mountain-Brooklyn Bridge Elk

Herd Unit 0.8 0.8 (1.14) 0.8 (1.05)
Jericho Elk Herd Unit 1.3 1.3 (1.45) 1.3 (1.47)
Quartz Elk Herd Unit 1.1 1.1(1.21) 1.1(1.14)

Road Activity (miles)
Temporary Road Construction

followed by decommissioning 0 43 24

Road maintenance 0 6 4

Road reconstruction 0 32 28

Haul routes 0 38 32
Recreation

Miles of trail within treatment units 0 25 23

Table S-8. Resource measurementindicators by alternative

Alternative 1
Resource (measurement indicator) (Existing Alternative 2 Alternative 3
Condition)

Hydrology/Aquatic Organisms by 6" — HUC drainage
Equivalent Clearcut Acres on NFS land within project area

Lump Gulch 4,629 5,118 4,875
Middle Prickly Pear Creek 2,459 2,494 2,459
Last Chance Gulch 1,613 1,906 1,901
Upper Tenmile Creek 3,177 4,306 4,139
Middle Tenmile Creek 2,566 2,729 2,667
Lower Tenmile Creek 1,732 1,765 1,761
Sedimentation from treatment units (tons, probability of sedimentation in the first year after treatment)
Lump Gulch N/A 0.1 0.0
Middle Prickly Pear Creek N/A 0.0 0.0
Last Chance Gulch N/A 0.1 0.1
Upper Tenmile Creek N/A 0.4 0.1
Middle Tenmile Creek N/A 0.9 0.1
Lower Tenmile Creek N/A 0.1 0.1
Sedimentation from Roads (average tons/year)
Lump Gulch 1.7 11 1.1
Middle Prickly Pear Creek -- -- --
Last Chance Gulch 3.7 1.4 1.4
Upper Tenmile Creek 14.0 2.2 2.2

Middle Tenmile Creek -- - -
Lower Tenmile Creek -- - -
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Resource (measurement indicator)

Alternative 1

(Existing
Condition)

Alternative 2

Alternative 3

Lump Gulch
Middle Prickly Pear Creek
Last Chance Gulch
Upper Tenmile Creek
Middle Tenmile Creek
Lower Tenmile Creek

0

[elNelNolNolNe

0.1

1.8
0
0

Wetlands restored/impacted (net acres restored)

Upper Tenmile Creek

Proposed treatments in Douglas-Fir

Vegetation Types — Percent and acres of total treatments

and ponderosa pine dry warm

vegetation types — percent/ acres of

total treatments

Proposed treatments in Lodgepole
pine and mixed conifer cool-moist

vegetation types — percent/ acres of

total treatments

Proposed Treatment in Grassland
warm and dry vegetation types —
percent/ acres of total treatments

Snags/ac in Third Order Drainages (post treatment)

Drainage 1001-1
Drainage 1001-2
Drainage 1001A
Drainage 0814

Drainage 0809C

Tenmile Watershed - 38,674 acres
(Percent of area treated)

Flame length

(Percentchangein
flame length / Feet)

Treatment
Type

Improvement
Harvest

Clearcutwith
Leave Trees

Shelterwood
with Leave
Trees

Shaded Fuel
Break

Low Severity
Grassland
Prescribed
Fire

0

Vegetation

100

195

206
71
35

Fuels

NA/7.3

NA/21.4

NA/16.7

NA/ 4.0

NA/4.4

17.0

63/15,780

37/8,528

78
91
194
58
34

38

59.7/2.9

67.2/4.3

82.7/5.9

349/54

57.8/19

Road decommissioning (miles decommissioned within 150 feet of stream)

0.1

18

16.5

59/9,808

31/5,158

10/1,662

78
172
196

63

35

29

534/34

78.0/4.7

725146

45.0/2.2

25.0/3.3

Summary
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Alternative 1
Resource (measurement indicator) (Existing Alternative 2 Alternative 3
Condition)

Low Severity NA/ 6.6 58.1/2.6 60.6/2.6
Prescribed
Fire

Mixed NA/3.0 729/1.6 43.3/1.7
Severity

Prescribed

Fire

Private Land NA/10.9 66.1/3.8 66.1/3.7
Buffers

Precommerci NA/15.8 78.1/3.3 76.6/3.7
al Thin

Percent changein Treatment
fireline intensity/ Type
Fireline Intensity

(BTU/FTIS) Improvement

NA/501.5 75.7/120.1 69.5/153.0
Harvest

Clearcutwith

Leave Trees NA/1892.8 81.1/175.1 88.1/225.2

Shelterwood
with Leave NA/1333.4 89.1/322.1 85.4/194.7
Trees

Shaded Fuel

Break NA/187.4 56.0/247.4 66.2/63.4

Low Severity
Grassland
Prescribed
Fire

NA/194.8 82.9/39.0 43.4/110.3

Low Severity

Prescribed NA/ 447 .4 79.7179.5 79.9/90.1
Fire

Mixed
Severity
Prescribed
Fire

NA/118.6 94.8/17.9 82.6/20.6

Private Land

NA/851.3 71.4/253.9 71.2/245.0
Buffers

Precommerci

al Thin NA/1275.2 87.1/156.4 84.0/203.5
Noxious Weeds

Predicted increase in acres of
potential noxious weed infestations 0 3,494 2,564
resulting from proposed activities.

Wildlife®
Elk
Elk habitat effectiveness on summer range (Post and During Implementation)

3 Alsoiincludes elk significant issue measurement indicators

XXXVi Helena— Lewis and Clark National Forest



Draft Environmental Impact Statement Tenmile—South Helena Project

Alternative 1

Resource (measurement indicator) (Existing Alternative 2 Alternative 3
Condition)
Black Mountain-Brooklyn Bridge Elk
Herd Unit 65/NA 65/56 65/58
Jericho Elk Herd Unit 56/NA 56/52 56/51
Quartz Elk Herd Unit 58/NA 58/53 58/56

% Hunting season elk security by elk herd unit post and during project implementation
Black Mountain-Brooklyn Bridge Elk

Herd Unit 16/NA 16/13 16/15
Jericho Elk Herd Unit 12/NA 12/12 12/12
Quartz Elk Herd Unit 0/NA 0/0 0/0

% Hunting season intermittent refuge areas by elk herd unit post and during project implementation
Black Mountain-Brooklyn Bridge Elk

Herd Unit 5/NA 5/3 5/5
Jericho Elk Herd Unit 3/NA 3/3 3/3
Quartz Elk Herd Unit 5/NA 5/3 5/5

% Elk thermal cover by elk herd unit on winter range
Black Mountain-Brooklyn Bridge Elk

Herd Unit 17 13 15
Jericho Elk Herd Unit 25 8 9
Quartz Elk Herd Unit 16 13 13

Lynx
% Lynx Analysis Unit (LAU) in early stand initiation habitat

LAU di-04 3 3 3

LAU di-05 3 14 11

LAU di-06 1 4 2

% Lynx Analysis Unit (LAU) in stand initiation hare habitat

LAU di-04 10 10 10

LAU di-05 2

LAU di-06 6

% Lynx Analysis Unit (LAU) in multistory hare habitat

LAU di-04 32 32 32

LAU di-05 26 22 23

LAU di-06 37 36 37

Other Wildlife Species
Acres of potential Northern Goshawk

habitat (Nesting) in the project area 24313 19,894 21,541
Acres of improved large ponderosa
stands (improved flammulated owl 0 2,726 2,211

habitat)

Summary XXXVii
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CHAPTER 1. PURPOSE OF
AND NEED FOR ACTION

Document Organization

The Tenmile — South Helena Project Draft Environmental Impact Statement (DEIS) is a
site-specific effects analysis of management activities proposed in the Tenmile — South
Helena landscape on the Helena Ranger District of the Helena — Lewis & Clark National
Forest (HLCNF) and portions of the Butte Field Office Bureau of Land Management
lands (BLM) publicly administered lands. The Forest Service in cooperation with the
BLM (40 CFR 1501.6) has prepared this DEIS in compliance with the National
Environmental Policy Act (NEPA) and other relevant Federal and State laws and
regulations. This DEIS discloses the direct, indirect, and cumulative environmental
impacts that would potentially result from proposed activities on Forest Service and BLM
lands under each alternative in addition to determining any irreversible and irretrievable
commitment of resources that would result from the actions proposed to address forest
health, watershed restoration, and fuels management goals of the Helena National Forest
(HNF) Plan, as amended (1986) and the BLM — Butte Field Office — Resource
Management Plan (2009). This DEIS is prepared according to the format established by
Council on Environmental Quality (CEQ) regulations to implement the NEPA found in
40 CFR 1500-1508. This includes establishing the Butte Field Office of the Bureau of
Land Management as a cooperating agency as specified by 40 CFR 1501.6.

This DEIS herby incorporates by reference the project record (40 CFR 1502.21) and the
Helena National Forest Plan (1986), as amended; the Forest Plan Final Environmental
Impact Statement (FEIS) and Appendices; and the BLM — Butte Field Office — Resource
Management Plan (2009). The project record contains specialist reports and other
technical documentation used to support the analysis and conclusions in this DEIS
specifically for the Tenmile — South Helena project.

The Forest Service uses the most current and complete data available. GIS data and
product accuracy may vary. They may be developed from sources of differing accuracy,
accurate only at certain scales, based on modeling or interpretation, incomplete while
being created or revised, etc. Due to rounding, acre totals are approximate. Using GIS
products for purposes other than those for which they were created may yield inaccurate
or misleading results. The Forest Service reserves the right to correct, update, modify or
replace GIS products without notification.

This document is organized into four chapters and appendices section:
Chapter 1. Purpose and Need for Action

This chapter includes introductory information on the background and history, the
purpose of and need for management and the agency’s proposal for achieving the
purpose and need in the Tenmile — South Helena landscape. This section also
details the regulatory framework for this project, Helena National Forest Plan
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direction, decisions to be made, how the Forest Service informed and involved the
public in the development of the proposal and how the public responded.

Chapter 2. Alternatives Considered

This chapter provides a detailed description of the alternative methods developed
for achieving the stated Purpose and Need of the project (including the no-action
alternative). These alternatives were based on key issues raised by the
Interdisciplinary Team (IDT), other agencies, and/or the public during scoping.
This chapter also includes a summary of terminology used to describe the
proposed action. Design Criteria intended to reduce potential impacts to specified
resource areas are also identified. Finally, this section provides summary
comparison tables of the alternatives and their effects.

Chapter 3. Affected Environment & Environmental Consequences

This chapter describes the natural and human environments potentially affected
by the proposed action and alternatives, and discloses anticipated potential effects
of these actions. This chapter is organized by resource area.

Chapter 4. Consultation and Coordination

This chapter provides, list of preparers and agencies consulted during the
development of the environmental impact statement followed by a glossary, list of
acronyms, literature cited and index of key terms used throughout the DEIS.

Appendices

The Appendices provide more detailed information to support the analyses
presented in the draft EIS. Appended materials in this document include a
proposed unit-by-unit treatment summary (Appendix A), a Forest Plan
consistency table (Appendix B), cumulative effects information (Appendix C), the
appendices for the wildlife section (Appendix D), a map section (Appendix E),
and appendices to the Heritage and Cultural Resources section (Appendix F).

Additional Documentation

Additional documentation, including more detailed analyses of the resources in
the area, is found in the project files, located at the Helena Ranger District office,
2880 Skyway Drive, Helena, Montana 59602. Project file documents are available
for review by contacting the project leader (contact information for the project
leader is provided in the abstract of this document).

Introduction

The Tenmile—South Helena Project area covers approximately 61,395 acres in Lewis
and Clark, Powell, and Jefferson Counties. This includes approximately 49,546 acres of
National Forest System (NFS), 1,043 acres of public lands administered by the Bureau of
Land Management (BLM), and remaining acres are private lands or other state and local
jurisdictions. No treatments are proposed on private land or other jurisdictions in this
project. The project area is also defined by two contiguous areas on the landscape: the
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western half of the project area, the Upper Tenmile watershed and the eastern half of the
project area, the South Hills area of Helena, Montana.

Two Inventoried Roadless Areas (IRA) are also located within the Tenmile — South
Helena project area (Jericho Mountain IRA and Lazyman Gulch IRA). The Jericho
Mountain IRA is 8,440 acres and the Lazyman Gulch IRA is 11,605 acres.
Approximately 80 percent or 6,735 acres of the Jericho Mountain IRA lies within the
project boundary. The entire Lazyman Gulch IRA lies within the project boundary.
Private land inholdings are located within both IRAs and are not accounted for in the
above IRA acres.

This proposal describes activities on Helena National Forest Service lands in the
following drainages: Upper Tenmile Creek, Middle Tenmile Creek, Lower Tenmile
Creek, Lump Gulch, Last Chance Guich and Middle Prickly Pear Creek; and on BLM
lands in Colorado Gulch and south of Helena in Last Chance Guich. The project is
located within all or part of sections TLION, R6W Section 36; T10N, R5W Section 31;
T10N, R4W Sections 31, 32, 34, 35, 36; TN, R6W Sections 1, 2, 11, 12, 13, 23, 24, 25,
26, 35, 36; TON, R5W Sections 1, 6-36; TON, R4W Sections 1-24, 26-35; T8N, R6W
Sections 1, 2, 11-14, 23-26; T8N, R5W Sections 1-12, 14-22, 29, 30; T8N, R4W Sections
5-8.

The Project is intended to improve conditions for public and firefighter safety across the
landscape in the event of a wildfire, as well as to maintain consistent quantity and quality
of water within the City of Helena’s Tenmile municipal watershed. Additionally, the
project is meant to move the resource area toward desired conditions and designed to
respond to the goals and objectives outlined in the Helena National Forest Plan as
amended (USDA, Forest Service 1986) as well as the BLM Butte Field Office Resource
Management Plan (RMP) (2009). The Forest Plan defines the general management
direction for all Helena National Forest (HNF) resource areas. It provides both Forest-
wide and area-specific goals, standards, and guidelines. The BLM Butte Field Office
RMP provides a comprehensive land use plan to guide management of public lands
administered by the Butte Field Office. The RMP provides goals, objectives, allowable
uses, and management direction to maintain, improve, or restore resource conditions and
to provide for the long-term economic needs of local communities.
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Tenmile-South Helena Project
Vicinity Map
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Figure 2. Tenmile — South Helena Vicinity Map
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Background

Heavy fuel accumulations and dense forest stands exist throughout the project area as a
result of decades of effective fire suppression, limited management activities and ongoing
insect and disease mortality. These conditions cause an increased risk of landscape-scale
wildland fires and their associated effects. In the event of a wildfire in the project area
during typical summer conditions, suppression would likely be difficult and the
probability of successfully protecting important values and infrastructure would be low.
Such a fire would pose risk to firefighter safety, public safety and property, critical City
of Helena water supply infrastructure, soil and water resources, wildlife habitat, and other
important values.

Communities located within and adjacent to the project boundary have been identified by
the Tri-County Community Wildfire Protection Plan as communities at risk of being
impacted by wildfire due to their close proximity to extensive hazardous fuel
accumulations on adjacent public lands. These communities include Unionville, Rimini,
and the City of Helena. At-risk critical infrastructure exists in the project area and
includes private property, structures, roads, utility corridors, City of Helena water supply,
and communication system components.

In addition to the City of Helena, local residents, partners, and other agencies have
expressed similar concerns. Given the existing condition, concerns expressed by a broad
constituency in the area, and in keeping with the Forest Plan direction and its goals, the
Helena National Forest Interdisciplinary Team identified the purposes and needs for the
project area.

The purpose and need for action is determined by the extent and magnitude of differences
between the existing and desired conditions on the landscape. Where there is little
difference between these two conditions, the need for action is low. However, the
difference between existing and desired conditions in the analysis area was determined to
be large, and the need for action compelling.

ForestVegetation and Fuel Conditions

Fire was historically the predominant natural disturbance in the Northern Rockies,
including the Tenmile — South Helena project area; lightning ignitions largely determined
where and when fires started (Agee 1993; Baker 2002; Pyne 1982) while indigenous
burning is presumed to have occurred at lower elevations within the project area
(Kimmerer and Lake 2001). Low elevation dry forests in the Northern Rockies have
experienced changes in disturbance processes, structure, and function. Causes of change
include fire suppression, forest management, and climate change (Hessburg and Agee
2003; Hessburg et al. 2005; Westerling et al. 2006). Changes include higher tree
density, more multi-storied stands and ladder fuels, and a greater homogeneity of
structures across the landscape. This in turn results in a greater probability for
disturbances to affect large contiguous areas (Hessburg et al. 2005). Forest types with
naturally high fire frequencies and mixed severity regimes—primarily ponderosa pine
and Douglas-fir—have been altered substantially (Hessburg et al. 2005). The forest
conditions described by research in the Northern Rockies are observed in the forest
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vegetation within the project area. Fire in dry forests has shifted from low-intensity,
high-frequency regimes to moderate and high-severity regimes, with consequent
increases in uncharacteristic large-scale stand-replacing fires (Lehmkuhl et al. 2007).
Landscapes are increasingly homogeneous in composition and structure, and the regional
landscape is set up for severe, large fire and insect disturbance events (Hessburg et al.
2005). The role of fire as a stand replacement agent becomes more pronounced when the
natural fire-free interval is increased through fire suppression.

The Divide landscape, where the Tenmile — South Helena project is located, historically
would have burned an average of roughly 39,000 to 170,000 acres per decade
(Hollingsworth 2004). These fires would have included low to moderate-intensity fire in
dry conifer fire groups and stand-replacing fire in moist conifer fire groups. Fire
occurrence records indicate that no fires at this scale and intensity have occurred on this
landscape in the last century. The lack of fire on the Divide landscape — principally a
result of fire suppression efforts — has resulted in an altered mosaic of vegetation.

The vegetation conditions that exist today in the Tenmile Creek watershed (the western
part of the project area) were shaped not only by fire suppression, but also climatic

trends, large fires that occurred prior to settlement, and fuelwood cutting that occurred
around the turn of the previous century to support the mining and railroad industries.
Management activities have also influenced current vegetation conditions, but to a much
smaller extent than the aforementioned factors. Fire history maps indicate that much of
the area burned in large wildfires in 1889 and 1904 (USDA HNF 2008, Hatton 1904).
Fuelwood cutting for the mining and railroad industries was also common around the turn
of the century. The climate early in the 20th century when forests were re-establishing
following these disturbances was generally cool and moist, conducive to forest growth.
The landscape became characterized by relatively densely stocked stands dominated by
even-aged lodgepole pine, with some subalpine fir and spruce at upper elevations and
drier Douglas-fir dominated at lower elevations. With the exception of small fires that
were suppressed, the homogeneity of this landscape has been largely unbroken. While
stand replacement effects would have been typical, there would also have been mixed and
low severity fires that left substantial remnant components. The limited areas of past
harvest have regenerated and support young forested stands; today these areas stand out
as “green forest” areas surrounded by dead and dying trees impacted by the mountain

pine beetle (MPB).

The South Hills portion of the project area (the eastern part) is lower in elevation, and is a
landscape of large grasslands and dry forests. Historically, many dry coniferous forests
were shaped by frequent, low-intensity fire; this included the warm, dry as well as moist
Douglas-fir habitat types of the Tenmile — South Helena project area. This disturbance
regime sustained open, large-tree-dominated structures with diverse and productive
understory communities (Arno 1980, Hessburg and Agee 2003). However, over the last
century, fire suppression, livestock grazing, and high-grade logging, among other factors,
have altered the structure and function of dry coniferous forests across much of western
Montana, including the project area. Forest structure and composition has been most
significantly altered with the lack of fire disturbance. The disruption of the natural fire
intervals in the past several decades have resulted in higher-density, multi-layered stands
of mostly one species, Douglas-fir. Dramatically higher stand densities and development
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of ladder fuels (Covington and Moore 1994; Arno et al 1995; Peterson et al 2009)
increase the risk of uncharacteristically severe wildfire (Everett et al 2000; Friederici
2003), bark beetle infestations (Fettig et al 2007), and in some areas such as the Tenmile
— South Helena project area, successional replacement by shade-tolerant competitors
(Fischer and Bradley 1987; Mutch et al 1993; Habeck 1994; McKenzie et al 2004).

Mountain pine beetle has been the most damaging insect to trees on the HNF in recent
years. The MPB outbreak reached the peak of active infestation area in 2009 and has
been subsiding since. On the HNF, MPB infestation peaked at roughly 585,600 acres in
2009 (Gibson 2009), covering over 60 percent of the administrative land base. While
most of the trees killed were lodgepole pine, ponderosa and whitebark pine were also
affected. Within the Tenmile — South Helena project area, most forested pine stands have
experienced the effects of MPB.

WI | d | an d Ur b an In te r fac e (WU I) Tenmile-South Helena Project Area Vicinity

Inventoried Roadless Area and
Tri-County Wildland Urban Interface

The project area lies within the area analyzed
in the Tri-County Community Wildfire
Protection Plan (Tri-County CWPP). The
first CWPP for Broadwater, Jefferson and
Lewis and Clark counties was approved in
2005 and was designed to help the
communities within these counties to clarify
and refine priorities for the protection of life,
property, and critical infrastructure in the
wildland urban (WUI) interface. In 2014, the
Tri-County FireSafe Working Group
(TCFWG) came together to update and
improve the 2005 CWPP while still meeting
its original intent and goals. The 2015 Tri-
County Regional CWPP follows the
National Fire Plan and involved a
collaborative process including Lewis &
Clark County, Jefferson County, Broadwater

County, City of Helena, Montana Department of ~ Figure3. Tenmile-South Helena WUl
Natural Resources, Forest Service and the Bureau of Land Management, individual
citizens, interested contractors and fire suppression departments. The TCFWG defined
the WUI boundary as the area within four miles of communities that possess a population
density exceeding 250 people per square mile. Projects proposed in the WUI would
become a priority for accomplishment (2015 Tri-County CWPP). Roughly 97 percent of
the Tenmile — South Helena project area has been designated in the CWPP as falling
within a WUI zone. This includes the communities of Unionville, Rimini, and the City of
Helena.
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Tenmile Municipal Watershed (City of Helena’s Municipal Water
Supply)

Several headwater drainages in the Tenmile Creek watershed serve as the primary source
of municipal water for the City of Helena. Most of these drainages are within the Upper
Tenmile Creek 6th-Hydrologic Unit Code (6th-HUC) watershed, which has been
identified by the Helena National Forest as a Priority Watershed for restoration.

Figure 4. Upper Tenmile Watershed - picture
depicting hydrologic flow of the watershed

Purpose and Need for Action

Purpose
3. Maintain a consistent quantity and quality of water within the municipal watershed:
¢ Reduce the probability of high-severity wildfires and their associated detrimental
watershed effects in the Tenmile Municipal Watershed and surrounding area
e Reduce sources of sediment and other contaminants to water sources

4. Improve conditions for public and firefighter safety across the landscape in the event
of a wildfire.

Need for Action
In order for this project to contribute to the above purposes, there is a need to:

e Create a mosaic of vegetation and fuel structure more resilient to disturbance
which would provide for safer, more effective fire suppression actions and
improve public safety. Reducing intensity of wildfires and increase fire
suppression effectiveness would improve protection measures for the surrounding
communities and key municipal watershed infrastructure. These actions would
reduce the probability of post-wildfire watershed impacts in the Tenmile
municipal watershed.
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e In addition, sources of anthropogenic sediment to streams need to be addressed in
order improve water quality, watershed function, and other resource values in the
project area.

The following sections discuss in greater detail the objectives related to these needs.

Maintain a consistent quantity and quality of water and reduce the probability of high-
severity wildfires and their associated detrimental watershed effects in the Tenmile
Municipal watershed and surrounding areas.

The combination of dead fuel and continuous live vegetation from the forest floor
to the upper forest canopy has created a complex fuel type that, when ignited
under severe fire conditions, would likely leave little or no surviving above-
ground vegetation. In the event of a wildfire during typical summer conditions,
detrimental effects to the watershed could include loss of canopy cover and
associated impacts to riparian function, loss of the soil duff layer, soil water-
repellency, greatly increased soil erosion from burned hillslopes, gully erosion
and flooding, sedimentation of streams, other water quality impacts, and stream
temperature increases.

A primary goal of this project is to maintain a consistent quantity and quality of
water and reduce the probability of high-severity wildfire effects within the
municipal watershed. In order to meet this purpose, there is a need to alter fire
behavior in 20-40 percent of the watershed with strategically located units,
assuming treated areas were selected in a manner that was informed by fire
behavior modeling (Finney 2015).

The effectiveness of fuels treatments at modifying fire behavior is influenced by
the location and spatial extent of those treatments. In the case of the Tenmile
watershed, strategically located treatment of 20 to 40 percent of the landscape was
predicted to effectively modify fire behavior to achieve desired outcomes,
whereas randomly placed treatments would require a greater percentage to be
effective (Finney 2015).

Create a mosaic of vegetation and fuel structure that is more resilient to disturbance.

A primary goal of this project is to create a mosaic of vegetation and fuel
structure that is more resilient to disturbance which in turn would also provide for
safer, more effective fire suppression actions. The action alternatives are
designed to improve the heterogeneity across the project by creating patches and
patterns that, to some extent, emulate natural fire which has been excluded from
this ecosystem for a century. Proposed treatments would promote resilience to
disturbance by creating a mosaic of stand densities, species composition, and age
class. The various proposed treatment activities are designed to increase species
diversity by providing growing space to seral species (ponderosa pine, lodgepole
pine, whitebark pine and quaking aspen) within a forested landscape that is now
dominated by Douglas fir and spruce due to the MPB epidemic. A resilient
landscape is diverse so that not all areas are equally susceptible to the same
disturbances at the same time.
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Thinning some of the stands established after past harvest would also promote
resilience, individual tree growth, and diversity of these younger forests that
provide the primary green forests on a regenerating landscape. Encouraging a
mosaic of reforestation would increase the potential that natural wildfires would
burn at sizes and intensities more consistent with historic regimes. Removing
beetle-killed lodgepole stands would alter the behavior and severity of potential
future wildfires (Collins etal. 2012). This would help ensure that a full range of
ecological and social values (i.e. reducing risk to the municipal watershed) are
provided through time.

Improve conditions for public and firefighter safety across the landscape in the event of a
wildfire.

This project proposes to strategically locate fuels reduction treatments in areas
that would allow for safer, more efficient and direct initial attack of wildfire by
suppression resources. Fuels reduction treatments proposed in this project area
would result in areduction in flame length and fireline intensity. The firefighting
environment would be improved due to reductions in wildfire’s resistance to
suppression, reduced overhead hazards and reduction of dead and down trees.

Reduce sources of anthropogenic sediment and other contaminants to water sources.

Anthropogenic fine sediment is a listed contaminant in some streams within the
Tenmile — South Helena project area. This water quality impairment is primarily a
result of past mining activity, forest roads, and livestock activities. The project
provides an opportunity to improve road-related conditions to reduce chronic
sediment load in project-area watersheds by improving open roads, replacing
undersized or failing culverts, re-routing a road that traverses a wetland, and
decommissioning unneeded or unauthorized routes.

Scopeofthe Analysis

The proposed action is limited to specific fuel and vegetation treatments as well as
watershed and aquatics improvement and road management activities proposed on
National Forest System (NFS) and BLM administered lands in the Tenmile — South
Helena Project area. The geographic extent of some areas used to analyze different
resource components (i.e. watershed, fuels and wildlife home range) may extend beyond
the project area. The analysis of effects disclosed in this document includes those
occurring from the entire “scope” of the decision. Scope is defined in 40 CFR 1508.25 as
the range of actions, alternatives, and impacts to be considered in an EIS.

Proposed Action

The proposed action was designed to meet the purpose and need, forest plan management
area objectives, BLM BFO RMP goals and objectives, and to be responsive to issues
raised by Forest Service and BLM specialists and past collaborative group
recommendations for the project area. The proposed action was presented to the public
during the scoping process (see Public Involvement section in this chapter) which
identified issues that drove the development of alternative ways to meet the purpose and
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need. The proposed unit-by-unit treatment summary can be found in appendix A of this
DEIS.

Vegetation and Prescribed Fire Treatments

Implementation of proposed treatments would include the use of ground-based
mechanical equipment, cable systems, and hand and/or fire treatments in order to remove
hazardous fuels from the project area (Maps — DEIS Appendix E). Approximately 43
miles (39 mile on FS lands and 4 on BLM lands) of temporary road construction, 6 miles
of road maintenance, and 32 miles of road reconstruction would be needed to implement
the proposed action. There would be an estimated total of 38 miles of haul route needed.
All temporary roads would be obliterated after harvest activities have been completed.
Post-treatment activities would include treating all units with prescribed fire
(underburning, site prep burning, broadcast burning, jackpot burning, and
handpiling/burning). Up to approximately 7,936 acres of prescribe fire and or vegetation
treatments could occur in within the Inventoried Roadless Areas (Jericho Mountain and
Lazyman Gulch IRAS).

Watershed Improvement

Watershed improvement activities are proposed with the intention to improve water
quality and aquatic habitat conditions in project area streams and wetlands, including
streams that deliver water to the City of Helena’s municipal water supply intakes. These
activities also move the forest toward meeting the restoration goals of the Lake Helena
Total Maximum Daily Load (TMDL) report (EPA 2006). These activities would occur in
both action alternatives and include wetland restoration, westslope cutthroat trout
restoration, culvert upgrades, and road decommissioning. Chapter 2 of this DEIS
presents additional detailed information on proposed watershed improvement activities.

Site-Specific Forest Plan Amendment

A site-specific Forest Plan amendment may be needed for various forest-wide standards
regarding big game thermal cover on winter range, open road densities during the big
game hunting season, winter range, and different recommendations from the Montana
Elk Logging Study in addition an amendment to specific management area standards.
The amendment would apply to the Jericho, Black Mountain-Brooklyn Bridge, and
Quartz Creek elk herd units. Chapter 2 of this DEIS provides additional detailed
information on the site-specific amendment to standards for wildlife

Statutory and Regulatory Framework

Several important laws, executive orders and policies form the statutory and regulatory
framework applicable to managing the Helena National Forest and the Butte Field Office
of the Bureau of Land Management (BLM), a partial list for both agencies follows.
While most pertain to all Federal lands, some of the laws are specific to Montana. This
framework is also an integral part of the purpose and need for action. In addition to the
following laws and documents, each specialist report identifies the regulatory framework
that is applicable to their analysis. Disclosures and findings required by these laws and
orders are contained within each resource specialist report and in the project file.
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The National Forest Management Act (NFMA) of 1976 governs vegetation
management on national forest lands. Several sections in the act, and its accompanying
regulations, specifically address terms and conditions relevant to the vegetation resource.
These include sections on timber suitability and management requirements for vegetative
manipulation, including tree regeneration timeframes and opening size limits.

The size of harvest openings created by even-aged silvicultural systems will normally be
40 acres or less, and the creation of larger openings requires 60-day public review and
Regional Forester approval. However, where natural catastrophic events such as fire,
windstorms, or insect attacks have occurred, 40 acres may be exceeded without 60-day
public review and Regional Forester approval, provided the public is notified and the
environmental analysis supports the decision (USDA 2002). Many proposed treatments
in the Action Alternatives would exceed 40 acres due to extensive MPB-caused mortality
and a desire to emulate natural disturbance patch sizes, as supported by this analysis. The
public is hereby notified of these areas. (Forested Vegetation Specialist Report). In these
units and contiguous groups, prescriptions would include varying amounts of tree
retention in surviving components, potentially buffering openings, leaving individuals
and clumps throughout units, and including patches of inoperable areas. However,
because the overstory is largely dead and reforestation is required, these are considered
openings.

The National Environmental Policy Act (NEPA 1969). The Forest Service has
prepared this environmental impact statement (EIS) in compliance with the National
Environmental Policy Act (NEPA) and other relevant Federal and State laws and
regulations. This EIS discloses the direct, indirect, and cumulative environmental impacts
that would result from the proposed action and alternatives.

As required under the Federal Land Assistance, Management, and Enhancement
(FLAME) Act of 2009 the Secretaries of Interior and Agriculture are required to submit
a report to Congress on their efforts in producing an integrated wildfire management
strategy. The Wildland Fire Leadership Council guided the development of the National
Cohesive Wildland Fire Management Strategy, known as the Cohesive Strategy
(USDA/DOI 2011), that provides consistent interagency direction.

In 2014, the Tri-County FireSafe Working Group came together to update and improve
the 2005 Community Wildfire Protection Plan (CWPP) while still meeting its original
intent and goals. This plan was finalized and signed in 2015.This Regional CWPP
recommends treatment options be proposed on a landscape scale and develop a strategic
plan that looks across jurisdictional boundaries. Propose and implement projects that will
protect communities at risk from wildfire. Develop and propose protection measures for
municipal watersheds. Focus first on the wildland urban interface communities at risk.
Use state of the art fire modeling methods to determine the best places to spatially locate
dispersed fuels treatments in the general forested areas outside of the wildland urban
interface area. Propose to treat a minimum of approximately 20 percent of the general
forested area. (Spatial Strategies for Landscape Fuel Treatments, Mark A. Finney).
Activities to accomplish these objectives should include prescribed fire, mechanical or
hand thinning, grazing, or combinations of these and other methods.
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The Helena National Forest Plan (1986) (FP), as amended, provides detailed direction
and guidance for managing public lands on the Helena National Forest. The FP embodies
the provisions of NFMA, its implementing regulations, and other guiding documents.
Guidance from the Record of Decision for Amendments to the Forest Plan (1986) is
incorporated in the Forest Plan. Forest Service Manuals (FSM) and Forest Service
Handbooks (FSH) provide direction and were applied to the development of this project.
This plan also identifies Management Areas (MAs) and provides direction for each. The
actions proposed in this project are designed to be consistent with the Forest Plan,
including all plan amendments currently in effect, to the extent possible given the
existing conditions. Where Forest Plan direction may not be met, a site-specific Forest
Plan amendment would be proposed.

The Forest Plan provides two types of management direction, Forest-wide direction and
management area (MA) direction. Forest-wide direction, which applies to all MAs, is
located on pages 11/14 through 11/36 of the Forest Plan. Table 9 displays the management
areas within the project area and the following table lists the acres of each MA found
within the project boundary, and relevant goals by MAs as described in the Forest Plan.
The project area overlaps and includes treatments within the Jericho Mountain and
Lazyman Gulch Roadless Areas.

Helena National Forest Management Areas H1, H2, L1, L2, M1, R1, T1, T3, T4, T5, W1,
W2 and private lands are included in the Tenmile — South Helena project area. The
forest-wide management direction in Chapter Il of the Forest Plan applies to all
management areas (Forest Plan 111/1). For additional information on the MA goals,
resource potentials, and limitations, see the Helena Forest Plan on pages 111/1 to 111/92.

The following table is a list of MA’s and a summary of the goals relevant to this proposal
of the management areas within the project area.
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Table 9. Management Areas and associated acres within the Tenmile—South Helena project area

Management
Area Foprigs?SPllgn Goals Relevant To This Proposal
(Acres)
Provide a quantity and quality of water which will, with adequate treatment,
H1 H-1 L7 resultin a satisfactoryand safe domestic water supplyfor the City of Helena.
14292 -III/19 . Provide cover and forage for big game animals and necessary habitat
(14, acres) components for nongame animals. Provide for dispersed recreation
opportunities.
Provide a quantity and quality of water which will, with adequate treatment,
resultin a satisfactoryand safe domestic water supplyfor the City of Helena.
H2 H-2 111/21- Provide cover and forage for big game animals and necessary habitat
(4,145 acres) /23 components for nongame animals. Provide healthytimber stands and
optimize growing potential over the planning horizon while protecting the soil
and water resources. Provide for dispersed recreation opportunities.
L1 L-1 N . . - . .
(1,532 acres) L1113 Maintain or improve vegetative conditions and livestock forage productivity
L2 L-2 Maintain or improve ranger vegetative conditions and forage production for
(739 acres) /14-111/16 livestock and elk.
M1 M-1 Maintain the present condition with minimal investment for resource
(7,486 acres) /-7 activities, while protecting the basic soil, water, and wildlife resources.
Provide a variety of semi-primitive and primitive nonmotorized recreation
R1 R-1 1I/24- opportunities. Provide for maintenance and/or enhancement of fishery, big
(4,217 acres) 11/26 game, and nongame habitat, grazing allotments, visual quality, and water
quality.
Provide healthy timber stands and optimize timber growing potential over the
T T-1 /30- planning horizon. Emphasize cost-effective timber production, while
9059 /33 protecting the soil productivity. Maintain water quality and stream bank
® acres) stability. Provide for dispersed recreation opportunities, wildlife habitat, and
livestock use, when consistent with the timber management goals.
Maintain and/or enhance habitat characteristics favored by elk and other big
game species. Provide for healthy timber stands and timber harvest
13 T-3 1/38- program compatible with wildlife habitatgoals for this area. Emphasize cost
5 /a1 — effective timber production, while protecting the soil productivity. Maintain
(265 acres) water quality and stream band stability. Provide for other resource
objectives where compatible with the big game summer ranger and timber
goals.
Maintain healthy stands of timber within the visual quality objective or
Ta T4 Wa2- retention and partial retention. Provide for other resource uses as long as
s they are compatible with visual quality objectives. Emphasize cost—
(1,040 acres) effective timber production, while protecting the soil productivity. Maintain
water quality and stream bank stability.
Increase production and quality of forage. Manage timber sites cost-
effectively, by selecting the mosteconomical harvest system and managing
for natural regeneration.
T5 T-5 /46~ Provide for healthy stands of timber and timber products consistent with
(5,263 acres) /49 increasing quality and quantity of forage. Emphasize cost- effective timber
production, while protecting the soil productivity. Maintain water quality and
stream bank stability.
Provide for other resource uses that are compatible with the other goals.
W1 W-1 1Il/50- Optimize wildlife habitat potential, including old growth, over the long term.
(1,412 acres) /52 Provide for other resource uses, if they are compatible with wildlife

management goals.
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Management
Area F(;Z%?SPIIgn Goals Relevant To This Proposal
(Acres)
Maintain and/or enhance habitat characteristics favored by elk and other big
W2 W-2 1ll/53- game species during spring, summer, and fall. Provide habitat diversity for
(96 acres) /55 non-game wildlife species. Provide forage for both big game and livestock.

Provide for other resource objectives as long as their uses are compatible
with the wildlife and livestock objectives.

In addition, a description of each management area and pertinent goals are provided in
appendix B of this document. This appendix summarizes the Forest Plan Standards and
Goals as well as the applicable management area direction. It also provides a synopsis of
how the project responds to the standards and guidelines for the Forest Plan and by each
management area.

Treatments using harvest may occur in several MAs. Some of these MAs are suitable for
timber production, and include goals of managing for healthy stands of timber and
optimizing growing potential. Other MAs are considered unsuitable for timber, but
harvest may be used as a tool to meet the other objectives of the MA.

Forest Management must also consider direction in the Inland Native Fish Strategy
(INFISH 1995) which provides direction to protect habitat and populations of resident
native fish outside of anadromous fish habitat. Other pertinent direction including the
Northern Rockies Lynx Management Direction is also considered.

The Endangered Species Act of 1973, as amended (ESA 1973, 16 U.S.C. 1531)
provides direction to the Forest Service to establish objectives for habitat management
and recovery through the Forest Plan for the conservation and protection of endangered
and threatened species. This project is consistent with the Forest Plan for listed species
and is therefore consistent with these guidelines. The U.S. Fish and Wildlife Service was
consulted to determine which species required evaluating for the project. An analysis of
effects on listed species was conducted and documented in a Biological Evaluation.
Consultation is ongoing and will be completed prior to issuing a decision on this project.

The Migratory Bird Treaty Act, Presidential Executive Order 13186 10 January
2001. Migratory birds are included under the Migratory Bird Treaty Act (MBTA) and
incorporate most species of birds present in the project area. In December 2008, the
Forest Service entered into a memorandum of understanding (MOU) with the United
States Department of Interior (USDI) Fish and Wildlife Service on the Migratory Bird
Treaty Act to further clarify agency responsibilities (USDA Forest Service and USDI
Fish and Wildlife Service 2008). Four key principles embodied in the MOU direct the
Forest Service to (1) focus on bird populations; (2) focus on habitat restoration and
enhancement where actions can benefit specific ecosystems and migratory birds
dependent on them; (3) recognize that actions taken to benefit some migratory bird
populations may adversely affect other migratory bird populations; and (4) recognize that
actions that may provide long-term benefits to migratory birds may have short-term
impacts on individual birds. The parties agreed that through the NEPA process, the Forest
Service would evaluate the effects of agency actions on migratory birds, focusing first on
species of management concern along with their priority habitats and key risk factors.
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Executive Order 13186 directs departments and agencies to take certain actions to
further implement the MBTA. Specifically, the Order directs Federal agencies, whose
direct activities will likely result in the “take” of migratory birds, to develop and
implement a memorandum of understanding with the USFWS that shall promote the
conservation of bird populations. Under Executive Order 13186 the USFWS is
responsible to ensure that environmental analyses of Federal actions evaluate the effects
of actions and agency plans on migratory birds, with emphasis on species of concern.

In 1963 Congress passed the Federal Clean Air Act and amended the act in 1970, 1977,
and 1990. The purpose of the act is to protect and enhance air quality while ensuring the
protection of public health and welfare. The 1970 amendments established National
Ambient Air Quality Standards (NAAQS), which must be met by most state and federal
agencies, including the Forest Service.

States are given the primary responsibility for air quality management. Section 110 of the
Clean Air Act requires states to develop State Implementation Plans (SIPs) that identify
how the state will attain and maintain NAAQS. The Montana Clean Air Act
(MCAA)(1967) promulgates the SIP and created the Montana Air Quality Bureau (now
under the Montana Department of Environmental Quality-MDEQ). The Clean Air Act
also allows states, and some counties, to adopt unique permitting procedures and to apply
more stringent standards.

The Federal Clean Water Act, as amended, is commonly referred to as the Clean Water
Act (CWA). The CWA required each state to develop its own water quality standards,
subject to the approval of the Environmental Protection Agency (EPA). Section 303(d) of
the CWA required each state to assess all water bodies within its borders in order to
identify water quality impairments that exceeded state standards. Under the CWA, water
bodies identified as impaired generally require the development of a “Total Maximum
Daily Load” (TMDL—a water quality restoration plan). The state is required to
systematically develop these plans in collaboration with the EPA. Some stream segments
in the TSH Project area are on the Montana 303(d) list of water-quality impaired streams
not fully supporting all listed beneficial uses. Listed impairments include alteration in
stream-side or littoral vegetative covers, arsenic, cyanide and sedimentation/siltation.
Any permits needed for implementation would be obtained before operations were
initiated.

National Historic Preservation Act, Section 106 (1966 as amended) Federal agencies
have independent statutory obligations under National Environmental Policy Act (NEPA)
and National Historic Preservation Act (NHPA). Section 106 and the NEPA ensures that
our natural, cultural and historic environment is given consideration in Federal project
planning. Federal courts have characterized both laws as requiring the Federal
Government to “stop, look and listen” before making decisions that might affect historic
properties as a component of the human environment. The Advisory Council on Historic
Preservation (ACHP) and Council on Environmental Quality (CEQ) developed a
handbook called NEPA and NHPA A Handbook for Integrating NEPA and Section 106
(CEQ and ACHP 2013) to address a long standing need to improve the abilities of
Federal agencies to conduct these environmental reviews in the most efficient and
effective way possible. The handbook provides advice on implementing a 1999
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provision in the Section 106 regulations, “Coordination with the Nation Environmental
Policy Act”, 36 CFR 880.8. It also provides advice on implementing CEQ regulations
requiring the integration of NEPA and other policies.

The NEPA and NHPA Handbook (2013) uses the term “integrate” to encompass the
terms used in both Section 106 and the CEQ regulations. “Integrate as used in 40 CFR
1500.0(c) and 1052.25 encompasses “coordinate” as used in 36 CFR 800.8(a) and
“substitution” of a NEPA process for Section 106 as used in 36 CFR 800.8(c). When the
NEPA review and Section 106 are integrated, whether through coordination or
substitution, an agency assesses ways to avoid, minimize, or mitigate adverse effects
while identifying alternatives and preparing NEPA documents (CEQ and ACHP 2013).

The HLCNF intends to use the substitution approach for the Tenmile-South Helena
project as outlined in the NEPA and NHPA Handbook (2013). Substitution under 36
CFR 800.8(c) permits agencies to use the NEPA review to comply with Section 106 as an
alternative to the process set out in 36 CFR 800.3-800.6 (CEQ and ACHP 2013). The
use of a substitution approach allows agencies to use the procedures and documentation
required for the preparation of an EIS/ROD to comply with the Section 106 procedures
(CEQ and ACHP 2013). To do so, the agency must notify the ACHP, State Historic
Preservation Office (SHPO) and Tribal Historic Preservation Offices (THPO) in advance
that it intends to do so and meet certain specified standards and documentation
requirements as set forth in 36 CFR 800.8(c)(1). The HNF notified the ACHP and the
MT SHPO in February 2015 of their intent to use this substitution approach for the
Tenmile-South Helena project. The THPOs were notified of this approach in March
2015.

Roadless Area Conservation Rule. The Department of Agriculture, Forest Service
adopted the Roadless Area Conservation Rule in 2001 (36 CFR 294) with the purpose “to
establish prohibitions on road construction, road reconstruction, and timber harvesting in
inventoried roadless areas on National Forest System lands. The intent of this final rule is
to provide lasting protection for inventoried roadless areas within the National Forest
System in the context of multiple-use management.” Within this rule, the Agency
decided to establish a national level rule for the management of roadless areas. Decisions
made in the 1986 Helena Forest Plan that allowed certain forms of timber harvesting
and/or road construction and/or road reconstruction in inventoried roadless areas must
follow the intent of this rule.

Within this rule, the cutting, sale, or removal of trees must be clearly shown through
project level analysis to contribute to the ecological objectives described in 36 CFR
294.13(b)(1), or under the circumstances described in paragraphs (b)(2) through (b)(4).
Such management activities are expected to be rare and to focus on small diameter trees.
Thinning of small diameter trees, for example, that became established as the result of
missed fire return intervals due to fire suppression and the condition of which greatly
increases the likelihood of uncharacteristic wildfire effects would be permissible.

Within this rule the characteristics of Roadless Areas are identified. They include:

e High quality or undisturbed soil, water, and air.
e Sources of public drinking water.

Chapter 1 — Purpose and Need for Action 17



Tenmile — South Helena Project Draft Environmental Impact Statement

e Diversity of plants and animal communities.

e Habitat for threatened, endangered, proposed, candidate, and sensitive species,
and for those species dependent on large, undisturbed areas of land.

e Primitive, semi-primitive nonmotorized and semi-primitive motorized classes of
dispersed recreation.

e Reference landscapes.

e Natural appearing landscapes with high scenic quality.
e Traditional cultural properties and sacred sites.

e Other locally identified unique characteristics.

The Native American Graves Protection and Repatriation Act, and the American
Indian Religious Freedom Act of 1978 require Federal agencies to consult with
culturally affiliated tribes and determine possible effects to sites and other culturally
significant resources resulting from activities within a proposed project area.

Carlson-Foley Act of 1968 (Weed Control on Public Lands): The Carlson-Foley Act
(P.L. 90-583) directs federal agencies to enter upon lands under their jurisdiction having
noxious plants (weeds), and destroys noxious plants growing on such land.

Federal Noxious Weed Act of 1974, as amended in 1988, 1994: The Federal Noxious
Weed Act of 1974 (P.L. 93-629) (7 U.S.C. 2801 et seq.), as amended by the Food,
Agriculture, Conservation and Trade Act of 1990, Section 1453 (Section 15 -
“Management of Undesirable Plants on Federal Lands”), directs federal agencies to have
an office or person trained to coordinate an undesirable plant management program,
adequately fund the program, implement cooperative agreements, and conduct IPM
Techniques.

Butte Field Office of the BLM Resource Management Plan (2009). As part of the
Tenmile — South Helena project, a variety of vegetation and prescribed burning
treatments are proposed on approximately 1,043 acres of BLM lands administered by the
Butte Field Office (BFO). The Resource Management Plan (RMP) provides a single,
comprehensive land use plan to guide management of public lands as administered by the
BFO. The plan provides goals, objectives, allowable uses, and management direction to
maintain, improve, or restore resource conditions and to provide for long-term economic
needs of local communities. The BFO RMP goals and objectives only apply to proposed
activities located on BLM lands. The actions proposed in this project are designed to be
consistent with the BFO RMP. BFO RMP goals pertaining to the Tenmile — South
Helena Project include: FM1, FM2, FW1, FW2, FW3, and FW4.

FM 1- Provide an appropriate management response to all wildland fire,
emphasizing firefighter and public safety.

FM2- Move towards restoring and maintaining desired ecological conditions
consistent with appropriate fire regimes.

FW1- Restore and/or maintain the health and productivity of public forests, to
provide a balance of forest and woodland resource benefits, as well as wildlife
and watershed needs to present and future generations.
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FW2- Manage forestry resources to provide a sustained flow of local social and
economic benefits and protect non-market economic values.

FW3- Maintain and/or improve sustainability and diversity of woodland
communities to meet ecological site potential.

FW4- Manage dry forest types to contain healthy, relatively open stands with
reproducing site-appropriate, desired vegetation species.

Vegetation Treatments Using Herbicides on BLM Lands in 17 Western States
Programmatic EIS approved on September 29, 2007 and the Butte Field Office
Weed Management Plan Revision (MT-B070-2009-00011-EA), approved May 2009
provide guidance for weed treatment with the use of herbicides on federal BLM lands.

Title 43, USDI-BLM Code of Federal Regulations, Part 5003 (2015): Title 43 is the
principle set of rules and regulations issued by federal agencies of the United States
regarding public lands under the jurisdiction of the Department of the Interior. Part 5003
provides direction on administrative procedures for activities proposed on Bureau of
Land Management lands. This regulation only applies to proposed activities located on
BLM lands.

The Federal Land Policy and Management Act (FLPMA) was enacted in 1976 for
the purposes of establishing a unified, comprehensive, and systematic approach to
managing and preserving public lands in a way that protects "the quality of scientific,
scenic, historical, ecological, environmental, air and atmospheric, water resource, and
archeological values.” The FLPMA is administered by the Bureau of Land Management
(BLM). Under the FLPMA, the BLM is required to establish a planning process for the
management of public lands that accommodates multiple uses of the land and its
resources and achieves sustained yields of natural resources.

Other Considerations

The Northern Region Overview (1998) sets priorities for ecosystem restoration and
focuses the Forest Service Natural Resource Agenda for the National Forest lands of the
Northern Region. For forest vegetation, the overview establishes indicators of risk to the
proper functioning conditions of this ecosystem. Risk indicators include: (1) the loss of
species composition at the cover type level, (2) the change in landscape level
fragmentation, and (3) stand level structure as measured by density and seral stage/size
class distribution. The overview also describes the importance of restoring ponderosa
pine, western larch, and whitebark pine (USDA, 1998). The overview identifies aspen,
whitebark pine, ponderosa pine, sagebrush, and grasslands among the areas of concern
currently atrisk in the Northern Region. The agents of change listed for these areas of
concern include mountain pine beetle (MPB), fire (including suppression), blister rust,
root disease, noxious weeds/exotic species, grazing, and timber harvest.

Forest Service Manual (FSM) and Forest Service Handbook (FSH): The Forest
Service Manuals and Handbooks provide management direction and guidance for Forest
Service analysis and activities. See the individual specialist reports for the applicable
sections.
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Northern Region Integrated Restoration and Protection Strategy. The Northern
Region Integrated Restoration and Protection Strategy provides information to help local
Forest Service units identify and prioritize potential areas for accomplishing Forest and
Grassland Plan goals and objectives, and thus meeting this mission. This strategy focuses
on restoration and maintenance of watersheds, wildlife habitats (including more resilient
vegetation conditions), and the protection of people, structures, and community infra-
structure in and associated with the wildland-urban interface. Values in these focus areas
may be threatened by large scale fires, drought, insects and disease, invasive plants and
animals, forest encroachment into grasslands, dense vegetation that create hazardous fuel
conditions, erosion, sedimentation, and toxic chemicals.

R1 Guidance for Roadless Area Analyses. Region 1 provides additional guidance for
roadless area analysis in a draft document titled “Our Approach to Roadless Area
Analysis and Analysis of Unroaded Lands Contiguous to Roadless Areas” (12/2/10). In
summary this paper is based on court history regarding the Roadless Area Conservation
Rule. The “Our Approach” document states that “projects on lands contiguous to roadless
areas must analyze the environmental consequences, including irreversible and
irretrievable commitment of resources on roadless area attributes, and the effects for
potential designation as wilderness under the Wilderness Act of 1964. This analysis must
consider the effects to the entire roadless expanse — that is both the roadless area and the
unroaded lands contiguous to the roadless area.”

Species Designation for Whitebark Pine R1 Regional Forester Letter (2011) This
letter specifies that whitebark pine is designated as a sensitive species in Region 1
because of the U.S. Fish and Wildlife Service finding that the listing of whitebark pine
under the Endangered Species Act (ESA) was warranted but precluded, making it a
candidate species for listing. The letter notes that the designation should not change our
approach to restoration of whitebark pine, and in fact hopefully accelerate actions to
restore whitebark pine (USDA 2011b).

Public Involvement

Many organizations and individuals have an interest in activities within the Tenmile -
South project area. This interest is motivated by several factors, including the valued
resources the area provides, proximity of the activities to the towns of Helena, Rimini,
Clancy, Montana City, Unionville and private inholdings throughout the project area, and
the high quality water supply for the City of Helena.

The public as well as various agencies and organizations have raised concerns over the
hazardous fuel conditions within the WUI in the project area and the Upper Tenmile
Creek watershed, and numerous mitigations have already been implemented in a
collaborative manner. These groups have invested considerable effort in the exchange of
ideas of how to maintain or improve the character of the Tenmile — South Helena project
area.

The Tenmile Watershed Collaborative Committee (TMWCC) was appointed by the
Helena City Commission in 2008 to develop recommendations to address interrelated
issues in the watershed. In 2009, the TMWCC provided suggested goals and
recommendations for management needs in the watershed. Part of the recommendations
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included the use of prescribed fire,
including pre-fire fuels thinning where
appropriate at a landscape scale. They
concluded that this approach represents the
best strategy to minimize the risk of an
uncontrollable wildfire in the Tenmile
watershed. The TMWCC conducted their
final meeting and completed their final
report in June of 2009.

In addition, the Regional Tri-County

Community Wildfire Protection Plan Figure 5. Members of the public engagedin the

(CWPP) has been developed to act as a hoocsg(t;er 2, _2015 Pljellmmary Proposed Action open
o L public meeting.

compilation of data that has been generated

by many members of the Tri —County FireSafe Working Group (TCFWG). TCFWG

includes individual citizens, local government, state and federal agencies, interested

contractors, and fire suppression departments from Lewis & Clark, Jefferson, and

Broadwater counties.

Based in part on the collaborative groups’ recommendations, the HLCNF identified a
preliminary project area that encompasses the Tenmile Watershed, South Hills, and
Colorado Mountain areas. This was presented at a public open house meeting on July 9,
2014 at the Baxendale Fire Station in which about 30 members of the public attended.
This meeting was attended by the general public; local, state, and other federal agencies;
in addition to various non-profit groups, cooperators, and agency partners.

A recently-formed collaborative group made of diverse stakeholders called the Tenmile -
South Helena Forest Restoration Collaborative Committee (TSHFRCC) appointed by the
City of Helena was also engaged in project development and will continue to provide
recommendations on project planning and design. The City has appointed the
collaborative to consider and recommend to managing agencies, including the Helena —
Lewis & Clark National Forest, management opportunities in the Tenmile Watershed and
the City of Helena’s wildland urban interface (WUI) for mitigation of fire risk and to
reduce the potential for damage to the City’s public water supply infrastructure as well as
review projects in relation to appropriate vegetation management, fire mitigation,
watershed, and other resource and recreation management (Resolutions of the City of
Helena, Montana — Resolution No. 20106, 2014)”. For further information on City of
Helena’s past and current collaborative efforts go to:

http//www. he lenamt. gov/tmcwp. html

Collaboration has also occurred with the US Forest Service Rocky Mountain Research
Station and Missoula Fire Sciences Laboratory in which data was collected and used for
the project area and to calibrate a model that predicted potential fire behavior across the
fireshed (a roughly 30 square kilometer (18.6 square mile) zone around the project
area)—an area in which an ignition would have the potential to impact the project area.

A preliminary proposed action was presented to project partners, members of the
TSHFRCC, and the general public at a meeting held on October 2, 2014 at the Helena
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National Forest Supervisor’s office. 23 members of the public attended this meeting and
provided feedback prior to formal release of the project’s proposed activities. The
information was used by the Forest Service to further refine proposed treatment units
which led to the development of the project’s proposed action that was presented to the
public during a 30-day scoping comment period which was extended upon request from
the public. The scoping comment period ended on December 12, 2014.

During the scoping comment period, the Helena Ranger District held two public meeting
on November 4, 2014 at the Unionville Fire Station where about 20 members of the
public attended. The second meeting was held on November 5, 2014 at the Baxendale
Fire Station in which about 30 members of the public attended. Information describing
the proposed action included descriptions of proposed activities, maps, photos.

The scoping period also entailed preparing and printing a Notice of Intent (NOI) to
prepare an Environmental Impact Statement in the Federal Register (published on
October 29, 2014). Additionally, cover letters and project proposal information was
mailed to about 900 members of the public notifying them of the opportunity to comment
on the proposed action. Approximately 120 comments were received from the public and
other agencies which were used to identify issues and develop alternative proposals to the
proposed action.

Issues

Issues serve to highlight effects or unintended consequences that may occur from the
proposed action or alternatives. The Tenmile — South Helena IDT separated the issues
identified during scoping into two groups: significant and non-significant issues.
Significant issues were defined as those directly or indirectly caused by implementing the
proposed action or alternatives, involve potentially significant effects, and could be
meaningfully and reasonably evaluated and addressed within the scope of this proposal®.
Alternatives were developed around those significant issues that involved unresolved
conflicts concerning alternative uses of available resources.

The IDT for the Tenmile — South Helena project identified the following significant
issues during scoping:

Inventoried Roadless Areas

Several commenters expressed concerned about proposed activities within the Jericho
Mountain and Lazyman Gulch Inventoried Roadless Areas (IRAs). Specifically,
concerns were about the use of mechanized equipment to implement proposed vegetation
and prescribe burning activities in IRAs; commercially harvesting timber within IRAS;
proposed treatment in and around Black Hall Meadows located in the Lazyman Guich

4 Some issues have alreadybeen considered and evaluated through broader programmatic NEPA (e.g. the
1986 Helena National ForestPlan FEIS, 2006 Helena National Forest Weed Treatment Project FEIS, 2007
Northern Rockies Lynx ManagementDecision FEIS, 2009 BLM Butte Field Office Weed ManagementPlan
Revision). In these cases, the issuesfocus on evaluating the effects unique to and commensurate with the
decisions being considered here (40 CFR 1401.7(a)(3)).

22 Helena— Lewis and Clark National Forest



Draft Environmental Impact Statement Tenmile—South Helena Project

IRA; as well as the proposal of any treatments located in IRAs. In some cases,
commenters requested that a new alternative be developed that would incorporate these
issues while others requested analysis be done that displays how proposed activities may
potentially effect the IRAs’ consideration for future wilderness designation. Alternative
3 features no mechanized treatment or commercial harvest within IRAS; the exception to
this is mechanized treatments would be allowed within private land buffer units. Also
featured is an overall reduction in treatments within IRAS.

Additionally, modifications were made to the initial proposed action that took into
account scoping issues such as removing proposed treatments in and around Black Hall
Meadows. Further, an analysis has been conducted that displays the potential effects of
proposed activities on Inventoried Roadless and Roadless Area resources (see chapter 3
of this DEIS).

Measures to Evaluate:

e Acres of mechanical treatment in IRA
e Acres of commercial harvest in IRA
e Acres of treatment in IRA

Elk Security and Hiding Cover

Several commenters also had concern about possible treatments effects on elk security
and hiding cover. In summary, commenters requested that hiding cover be maintained in
areas adjacent to previously treated lands in past projects as well as to limit the effects on
existing hiding cover throughout the project area. Alternative 3 features a reduction in
the amount of hiding cover treated within security and intermittent refuge areas. This
includes areas adjacent to past treated areas as well as within elk herd units as a whole.

Measures to Evaluate:

e Treatment acres occurring within mapped security areas.

Recreational Trails

Several commenters were concerned about the use of mechanical equipment to access
treatment units and/or implement proposed vegetation treatments immediately adjacent to
popular recreational trails within the project area. Specifically, commenters requested
that non-motorized trails throughout the project area (39 miles), in particular trail #348,
the Continental Divide National Scenic Trail (CDNST), and trails located within the
Helena South Hills, not be used to facilitate mechanical entry into proposed vegetation
units. Also requested was to not convert non-motorized trails into roads for the purpose
of implementing proposed vegetation treatments and to not conduct treatments along the
CDNST. Alternative 2 is the only action alternative that proposes the use of mechanical
equipment on non-motorized trails (South Hills, Switchback, and CDNST trails). Impacts
are anticipated to be short —term and would not occur on the entire length of the trails.
Instead, mechanical equipment would utilize the trail only in select locations while other
portions of the trail could be treated via hand methods or could receive no treatment at
all. Alternative 3 limits mechanical equipment on existing non-motorized trails by
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proposing to only utilize hand treated methods in the Helena South Hills, IRAs, and along
the CDNST. However, alternative 3 still proposes vegetation treatments along the
CDNST but would be conducted with non-mechanized methods. The absence of
treatment along the CDNST is considered and analyzed under alternative 1.

Measures to Evaluate:

e Miles of trail within treatment units.

Road Construction

Several commenters were concerned about new road construction, along with re-
construction of existing roads. Concerns with road building included weed
introduction/spread, illegal motorized use, habitat security, and erosion/sedimentation.
Alternative 3 was designed to address wildlife concerns and minimize new temporary
road construction, while still being able to meet overall project objectives.

Measures to Evaluate:

e Miles of temporary road construction followed by full obliteration, miles of road
maintenance, miles of road reconstruction, and miles of haul routes

Decision Framework

The Responsible Official for proposed activities on lands administered by the NFS'is the
Forest Supervisor of the Helena — Lewis & Clark National Forest. The Responsible
Official for proposed activities on lands administered by the BLM is the Field Manager
of the BLM — Butte Field Office. Each Responsible Official will make their own
decisions for their respected agencies and document them in separate Record of
Decisions (ROD) following the completion of the final environmental impact statement
(FEIS). Decisions to be made are as follow:

Decisions to be made on NFS Lands:

e Whether to implement the proposed action or an alternative to the proposed action
for those portions located on NFS lands;

e What monitoring requirements are appropriate to evaluate implementation of this
project for those portions located on NFS land, and;

e Whether a forest plan amendment is necessary.

Decisions to be made on BLM lands:

e Whether to implement the proposed action or an alternative to the proposed action
for those portions located on BLM lands and;

e What monitoring requirements are appropriate to evaluate implementation of this
project for those portions located on BLM lands.

24 Helena— Lewis and Clark National Forest



Draft Environmental Impact Statement Tenmile—South Helena Project

CHAPTER 2. ALTERNATIVES, INCLUDING THE
PROPOSED ACTION

Introduction

This chapter describes and compares the alternatives considered by the Forest Service
and Bureau of Land management Responsible Officials for the Tenmile — South Helena
Project. It includes a discussion of how the alternatives and design features common to
all alternatives were developed through the incorporation of resource and the public
participation process. Numbers such as acres and miles are approximate, given the
limitations of GIS data. Also included are descriptions and comparisons of the
alternatives considered in detail, focusing on key issues and measurement indicators.

Chapter 2 presents the alternatives in comparative form - providing a clear basis for
choice among options by the decision makers and the public. The information used to
compare alternatives is summarized from chapter 3, "Affected Environment and
Environmental Consequences”. Chapter 3 contains the detailed scientific basis to measure
the potential environmental consequences of each of the alternatives. For a more detailed
description of the potential effects of the alternatives, please see chapter 3.

Alternatives

Section 102(2)(3) of the NEPA states that all Federal agencies shall “study, develop, and
describe appropriated alternatives to recommend courses of action in any proposal which
involves unresolved conflicts concerning alternative uses of available resources.”

Resource specialist for the project were requested to take a hard look at reasonable
alternatives in order to provide full and fair discussion of significant environmental
impacts so as to inform decision makers and the public of the reasonable alternatives
which would avoid or minimize adverse impacts or enhance the quality of the human
environment (40 C.F.R. § 1502.1).

The range of alternatives may extend beyond the limits set by Forest Plan goals and
objectives under the NEPA; however, the NFMA requires that the selected alternative
fully comply with the Forest Plan, unless the plan is amended in accordance with 36 CFR
219.10(F).

The range of alternatives developed and presented in this chapter was based on
evaluation of public, partner, and internal comments during scoping of the purpose and
need for the project. This project is intended to meet the purpose and need while
maintaining resource conditions which are consistent with the HNF Forest Plan and the
Bureau of Land Management (BLM) Butte Field Office (BFO) Resource Management
Plan (RMP). Other influences included Forest Plan goals, objectives, standards and
guidelines; BLM RMP objectives; and federal laws, regulations and policies. Within
these parameters, the alternatives display a range of outputs, treatments, management
requirements, design elements, and effects on resources.
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Several alternative approaches to the proposed action are considered to meet the purposes
and needs for action in the project area. Three alternatives are considered in detail, and
are discussed throughout this document. The other alternatives were considered but not
given detailed study and are discussed briefly below.

40 CFR 1502.14 (e) states that agencies shall identify an alternative or alternatives, if one
or more exists, in the draft statement and identify such alternative in the final statement
unless another law prohibits the expression of such a preference. A preferred alternative
has not been identified by the Forest Service or BLM at this time. The final statement
will display the identified preferred alternative.

Alternatives Considered in Detalil

The following section describes the No Action alternative and two action alternatives
considered in detail. All alternatives would comply with all valid statutes on National
Forest Service (NFS) and BLM lands. Impacts to resources are considered through the
National Environmental Policy Act (NEPA) of 1969.

For an alternative to be analyzed and considered in detail, it must respond to the purpose
and need for action and significant issues as described in Chapter 1. This document has
three alternatives that were analyzed in detall.

Maps of the action alternatives are located in appendix E of this DEIS.

Alternatives at a Glance

The following tables provide an overview of treatments, methods, road activities, burning
activities and watershed improvement activities proposed across the project area on both
Forest Service and Bureau of Land Management lands.

Table 10. Proposed treatments on Forest Service and BLM lands combined and associatedacres by alternative.

Treatment Type (FS and BLM Prescriotion Alt. 1 Alt. 2 Alt. 3
Combined) P Acres Acres | Acres

Improvement Improvement Cut followed by jackpot
Harvest burn or underburn 0 2,483 1,382
Commercial Clearcut with Leave Trees and site prep 0 3573 2,348

Removal of burn
Fuels Regeneration Seed Tree with Leave Trees and site
0 298 0
Harvest prep burn
Shelterwood with Leave Trees and site
prep burn 0 363 102
Shaqled Fuel Break (handpile burn, 0 1415 1282
jackpot burn or underburn)
Low Se\_/erity Grassland I_Drescribed Fire 0 0 1662
Non-Commerdal | Prescribed (jackpot or handpile burn) :
Fire i i ire (i
Removal or Low Severity Prescribed Fire (jackpot 0 11,900 | 7.952
Rearrangement burn or underburn)
of Fuels Mixed Severity Prescribed Fire
0 1,714 656
(broadcast Burn)

Private Land Mechanical/Hand Pile Burn or jackpot

Buffers Burn 0 2,001 2,283
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Treatment Type (FS and BLM Prescriotion Alt. 1 Alt. 2 Alt. 3
Combined) P Acres Acres | Acres
Precommerci | Precommercial Thin with handpile burn
al Thin or Jackpot burn 0 471 445
Total 0 24,308 | 18,112
Table 11. Proposed road activities and associatedacres by alternative.
o Alt. 1 | Alt.2 | Alt. 3
Road Activity Miles | Miles | Miles
FS New Temporary Road Construction/Decommissioning 0 39 21
BLM New Temporary Road Construction 0 4 3
Road Decommissioning 0 15 15
Road Reconstruction 0 32 28
Road Maintenance 0 6 4
Table 12. Proposed watershed improvement activities by alternative.
# of existing # of culvert replaced to
6th-HUC drainage undersized or damaged pass at least the 25- Alt. 1 Alt. 2 Alt. 3
culvert year flood event
Lump Gulch 7 7 No Yes Yes
Last Chance Gulch 1 1 No Yes Yes
Upper Tenmile Creek 9 9 No Yes Yes
Table 13. Proposed watershed improvement activities by alternative.
Activity Existing Condition Summary of Work Alt. 1 Alt. 2 Alt. 3
Restoration of wetland The wetland at TO9N R5W Filling a drain ditch to No Yes Yes
along Forest Service Section 34 above (north restore the wetland
System Road 299 of) the road along Beaver water elevation to
Creek would be restored | natural levels, installing
and road 299 in that appropriate drainage
vicinity improved to allow | under the roadway, and
surface and groundwater | raising the road surface
to pass withoutimpacting | elevation to improve the
the road surface. running surface and
reduce maintenance
requirements.
Reroute of Forest This segment of road Relocating this segment No Yes Yes
Service System Road 299 traverses a wetland, | roughly 300 feet upslope
299 (approximately 2000 and is frequently wet, in order to restore the
foot section) rutted, and in generally wetland currently
poor condition. The road crossed bythe road,
also contributes to the improve road conditions,
existing condition of the | andreduce maintenance
adjacent watershed needs. This work would
discussed above. also compliment the
wetland restoration work
discussed above.
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Activity Existing Condition Summary of Work Alt. 1 Alt. 2 Alt. 3
Westslope Cutthroat Trout Non-native troutin Work would entail No Yes Yes
restoration Moose Creek and lower removing non-native
Minnehaha Creek. species above existing

barrier structures in
Moose Creek and lower
Minnehaha Creek by
mechanicalmethods such
as electrofishing, and
reintroduce native
westslope cutthroat trout.

Alternative 1, No Action

Alternative 1 is the no action alternative and describes the existing condition. Under this
alternative, no treatments would occur. The no action alternative provides the resource
specialist a means for evaluating the current ecosystem conditions as a baseline.

The Council on Environmental Quality regulations (40 CFR 1502.14d) requires that a
“no action” alternative be analyzed in every EIS. This does not mean that nothing would
occur under this alternative. Under the no-action alternative current management plans
would continue to guide management of the project area. Ongoing work or work
previously planned and approved, such as, but not limited to, routine road maintenance,
weed spraying, trail maintenance, and firewood gathering would still occur. None of the
actions proposed in any of the other alternatives would occur.

Alternative 2, Proposed Action

The proposed action is designed to meet the purpose and need of maintaining consistent
quantity and quality of water within the municipal watershed and improving conditions
for public and firefighter safety across the landscape in the event of a wildfire. These are
the conditions that would allow for safer, more aggressive, and likely more successful
suppression response in the event of a wildfire (see alternative 2 map in appendix E of
this DEIS).

Additionally, watershed improvement and road activities are proposed under this
alternative. These activities would help improve water quality and aquatic habitat
conditions in project area streams, including streams that deliver water to the City of
Helena’s municipal water supply intakes by addressing anthropogenic sources of
sediment.

This alternative was designed with input from the public, collaborative groups, multiple
agencies as well as resource specialists on the project’s interdisciplinary team. Further
refinement of alternative 2 occurred between scoping and this DEIS as a result of
comments received on the project during scoping and additional internal review. Some
units were modified, dropped from further consideration, or relocated. These changes
were made in response to public concerns, access constraints, and further field
verification.

The following features are included in alternative 2:
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e To facilitate the removal of fuels from the units, approximately 43 miles (39 miles
on FS-managed land and 4 miles on BLM-managed land) of temporary road
construction and approximately 627 ground based landings are proposed. All
temporary road and landing construction would be decommissioned when harvest
activities have been completed.

e To meet Best Management Practices (BMP) standards, approximately 38 miles of
existing roads would be improved and/or maintained during the life of the project.

e Approximately 6,717acres of fuel would be commercially removed from the
project area as a result of regeneration and/or improvement harvest.

e Approximately 3,977 acres of fuel would be rearranged and burned by various
treatment types within the project area such as pre-commercial thinning, shaded
fuel breaks, and private land buffers.

e Approximately 13,614 acres of low and mixed-severity prescribed fire is
proposed within the project area.

e To improve watershed conditions, water quality, and aquatic habitat conditions in
the project area, 17 culverts would be upgraded to accommodate at least a 25-year
flood event, a wetland would be restored along Forest Service System Road 299,
a segment of Forest Service System Road 299 would be rerouted out of a wetland,
and restoration of native westslope cutthroat trout would occur in two tributaries
to Tenmile Creek.

e Inaddition to the above watershed improvements, approximately 15 miles of road
would be decommissioned.

e Treatment within IRAs (Jericho Mountain and Lazyman Gulch IRAs combined)
would total approximately 7,936 acres.

Alternative 3

Alternative 3 is designed to address the following significant issues presented in both
internal and external scoping comments: treatments within Inventoried Roadless Areas,
elk security and hiding cover, recreational trails, and temporary road construction (see
chapter 1 for description of issues). Treatments were modified to address the above
issues while still meeting the purpose and need for the project. Modifications were made
within elk security areas, especially where some islands of healthy, mature trees still
exist, and total treatment acres within IRAs were reduced. Mechanical treatment,
including commercial harvest, would not occur within IRAs, with the exception of
private land buffers within IRAs.

Watershed improvement and road activities proposed in alternative 2 are also proposed
under this alternative. These activities would help improve water quality and aquatic
habitat conditions in project area streams. When coupled with the reduction of treatment
within elk security areas, more big game security objectives for this alternative would be
met (see alternative 3 map in appendix E of this DEIS).

The following detailed features are included in alternative 3:

e To facilitate the removal of fuels, approximately 24 miles (21 miles on FS-
managed lands and 3 miles on BLM-managed land) of temporary road
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construction and approximately 368 ground based landings are proposed. All
temporary road and landing construction would be decommissioned when harvest
activities have been completed.

e To meet Best Management Practices (BMP) standards, approximately 32 miles of
road would be improved and/or maintained during the life of the project.

e Fuels on approximately 3,832 acres of land would be removed commercially from
the project area through regeneration and/or improvement harvest methods.

e Fuels on approximately 4,010 acres of land would be rearranged and burned by
various methods within the project area, including precommercial thinning,
shaded fuel breaks, and private land buffer treatments.

e Approximately 10,270 acres of low and mixed severity prescribed fire is proposed
within the project area.

e To improve watershed conditions, water quality, and aquatic habitat conditions in
the project area, 17 culverts would be upgraded to accommodate at least a 25-year
flood event, a wetland would be restored along Forest Service System Road 299,
a segment of Forest Service System Road 299 would be rerouted out of a wetland,
and restoration of native westslope cutthroat trout would occur in two tributaries
to Tenmile Creek.

e Inaddition to the above watershed improvements, approximately 15 miles of road
would be decommissioned.

e No commercial harvest would occur within IRAs (Jericho Mountain and Lazyman
Gulch IRAs combined) under this alternative. Mechanical treatment in IRAs
would only occur within Private Land Buffers. Treatment within IRAs would
total approximately 4,902 acres.

Terminology

To help the reader better understand the treatment descriptions included within the action
alternatives, we have provided this section on commonly-used terminology. More
definitions can be found in the glossary of the DEIS.

Silviculture

Improvement Harvest: Harvest designed to
enhance growth, quality, vigor, and composition of
a stand after establishment by thinning from below
and removing overstory trees (i.e., “crown
thinning”). Density, structure, and/or composition
of the stand are altered. The stand maintains a
forested appearance as substantial amounts of
green, healthy large diameter trees would be
retained in these dry or mixed forests within the
project area. The potential for a crown fire is also

reduced. A final harvest may or may not be Figure 6. Example of improvement harvest
conducted in the future depending on management
goals.
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Precommercial Thinning: Young plantations
established from past harvest that are typically
composed of small diameter trees and contain
roughly 400 to 1,700 trees per acres. Treatment
would be pre-commercial thinning in young stands
established after past harvest leaving about 100 -
200 trees per acre of the best-formed trees. Species
such as ponderosa pine, whitebark pine, and aspen
would be favored where they occur. This would ;
enhance growth and vigor and reduce the long-term ~ Figure 7. Example of precommercial thinning
risk of mountain pine beetle caused mortality. The limbs and tops of the fallen trees may
be lopped and scattered to speed decomposition. Hand or machine piling and burning of
piles would be completed where the fuel loading is an unacceptable risk.

Private Land Buffer: This treatment type is
designed for citizens who have completed fuels
reduction or defensible space treatment on their
property. This treatment type is designed to
extend treatments onto public lands where it
meets land management objectives and is
consistent with the analysis of this DEIS.
Treatment includes hand and mechanical
activities to rearrange and remove hazardous
fuels and reduce crown fire potential by
thinning trees. Treatment in the South Helena
area could extend up to 100 yards from private ~ Figure 8. Example of private land buffer
boundaries onto NFS lands and up to 200 yards from private boundaries onto NFS and
BLM lands in the Tenmile area. These treatment units would be developed cooperatively
between the landowner and the FS and would incorporate site-specific considerations
such as slope, topography and vegetation. The FS would remain involved and oversee
implementation.

Regeneration Harvest: Harvesting to create a new age class, resulting in uneven-aged,
2-aged, or even-aged stands. These harvests could include clearcutting,
seedtree/shelterwood cutting, and single or group tree selection depending on the tree
species and desired regeneration. For 1- or 2-aged systems, most of the overstory is
removed and the stand is dominated by new regeneration. For 3-aged systems, only
single trees or small groups are removed, with regeneration established in gaps.
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Clearcut with Reserve Trees: Dead and dying
lodgepole pine would be cut and removed.
Most overstory trees would be removed. Leave
trees may be retained for snags or structure;
leave trees are defined site specifically with
prescriptions.  All other live conifers would be
retained when they occur; primarily Douglas-
fir with spruce and subalpine fir. These units
would naturally regenerate with lodgepole pine
resulting in even-aged stands.

Seedtree with Reserve Tree: Dead and dying
lodgepole pine trees would be removed. Well-
distributed healthy Douglas-fir and ponderosa pine
would be retained at a rate of about 10-20 trees per
acre to provide seed for regeneration. Natural
regeneration would be promoted, though
ponderosa may be planted. A mix of lodgepole
pine, Douglas-fir, ponderosa pine, and/or
whitebark pine regeneration is expected that
contributes to landscape diversity in species
composition and density. The seed trees would be
left as reserves.

Figure 10. Example of seedtree with reserve
tree

Shelterwood with Reserve Tree: A mix of dead
and dying lodgepole and other tree species would
be cut except those needed to provide seed and
shelter for regeneration. A group shelterwood
would be left in a clumpy distribution. Most live
trees would be retained at about 20-50 trees per
acre in a clumpy distribution made up of mostly
healthy Douglas-fir to provide seed and shelter for
seedlings. Natural regeneration would be

promoted, though planting may occur for species par X :
diversity. Figure 11. Example of shelterwoodwith reserve
tree.

Prescribed Burning is where fire is used as a
treatment tool to accomplish a variety of goals,
primarily fuels reduction and vegetation restoration.
This category includes the rearrangement of fuels
which includes the use of mechanized equipment
for the removal of hazard trees, heavy
concentrations of slash / jackstraw trees, and
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slashing understory vegetation prior to prescribed burning. No ignition buffers would be
required adjacent to stream courses. Hand firelines (control lines) would be construction
as needed.

The following burning activities are proposed throughout the Tenmile — South Helena
project area.

Slashing: Cutting generally smaller diameter trees mechanically or with chainsaws.
Slashing is used to reduce ladder fuels to lower crown fire potential; to create a sufficient
surface fuels to carry a prescribed fire; and/or to add fuels to meet woody debris goals for
nutrient cycling. Prescriptions may call for the retention of certain species (such as
ponderosa or limber pine), or a desired spacing in order to meet target stand conditions.

Pile/Burn: Hand or mechanical piling of fuels,
generally follows slashing or harvest where slash
disposal is needed but broadcast burning is not
feasible or desirable. Slash would generally be burned
when conditions are favorable, after curing. Target
amounts of slash may be left to meet woody debris
and nutrient cycling goals.

Jackpot Bumn: Jackpot burning would be conducted
to consume concentrations of natural fuels and/or
treatment-generated slash. Pre-positioning of fuels
mechanically or by hand may be done to facilitate this
activity. This activity may involve burning loose piles
or areas of slash where fuels are not continuous. This
would cause generally less than 10 percent mortality in
the residual overstory, and burn patches would cover
30 to 50 percent of the ground surface.

Site Preparation burn: Burning following harvest
where the bulk of the canopy was removed. The
goal is to reduce logging slash and prepare the site
for regeneration. Itis a low to moderate intensity
fire where direct and indirect mortality of leave trees
is less than 5 percent (reserve, shelter, or seed trees
left are minimal and a high priority to protect). The
goals are to reduce fine woody debris (less than 3
inch diameter), reduce duff fuel loadings, expose 5
to 25 percent mineral soil, & retain most coarse <
woody debris (greater than 3 inch diameter) for Figure 155. Example of site preparation burn
nutrient cycling, seedling microsites, and wildlife
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habitat. Additional objectives include generating heat to open serotinous cones and
reduce competing vegetation. Units targeting whitebark pine regeneration will have
mixed severity effects; units targeting other species will have low severity effects.

Shaded Fuel Break: Shaded fuel breaks are hand or
mechanical cutting of trees to increase canopy
spacing to alter the fuel profile. Slash created would
be handpiled and burned or jackpot burned where
feasible to reduce surface fuel loadings. Shaded fuel
breaks would vary in width depending on
topography, aspect, slope, stand composition, and
expected fire behavior adjacent to the fuel break.

Figure 16. Example of shaded fuel break

Broadcast Burning: This is a larger-scale
‘Landscape Ecosystem Burn’ with goals of reducing hazardous fuels and restoring
appropriate fire regimes to the landscape. These may include areas of:

Mixed Severity: This larger scale “Landscape
Ecosystem Burn” is a mosaic of prescribed fire
types and intensities resulting in a strategic
landscape mosaic of fire effects —about 40 to 60
percent of each unit would be burned. Fire is
used as a tool to achieve stand objectives with
mixed severity. The purpose is to reduce ladder
fuels and overstory tree density — heterogeneity
in structure is desired. Overall mature tree
mortality is generally 30 to 50 percent, occurring
in patches. Other objectives include reduction of Figure 17. Example of mixed-severity burn
fine woody debris (less than 3 inch diameter)

and duff fuel loadings. Limited amounts of mineral soil would be exposed (5 to 25
percent). Up to 30 percent of coarse woody debris (greater than 3 inch diameter) may be
consumed but the remainder would be retained for nutrient cycling and wildlife habitat.

Low-Severity prescribed burning: Low-
intensity prescribed burning will be used to
improve dry forests and grass-shrub areas. In
forest areas, savannah conditions would be
created with understory ladder fuels and crown
fire potential reduced by the treatments. In non-
forest areas, encroaching conifers would be
reduced. Mechanical and hand rearrangement of
fuels will occur, with trees strategically slashed
or thinned to facilitate prescribed burning.
Direct mortality less than 5 percent, indirect
mortality less than 10 percent, and less than one

Figure 18. Example of low severity prescribed
burning
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acre mortality patches may occur in the overstory. Objectives include reducing fine
woody debris (less than 3 inch diameter), reducing duff fuel loading while minimizing
exposure of soil (less than 10 percent), and retaining most coarse woody debris (greater
than 3 inch diameter) for nutrient cycling and wildlife habitat.

Low-severity grassland prescribed burning:
Low-intensity grassland prescribed burning will
be used to improve grassland and grass-shrub
areas. In these areas, encroaching conifers would
be reduced. Mechanical and hand rearrangement
of fuels will occur, with trees strategically slashed
or thinned, slash created from these treatments
would be handpiled and burned or jackpot
burned.

Figure 19. Example of low-severity grassland
prescribed burning

Roads

Road Maintenance: The intention of road maintenance is to keep the road in a condition
that meets BMP standards, minimizes impacts to water resources, and allows for safe
timber haul. Road maintenance activities would include surface blading, vegetation
removal, minor slump repair, and drainage structure cleaning and/or installation.

Road Reconstruction: The intention of road reconstruction is to improve road
conditions to meet BMP standards, minimize impacts to water resources, and allow for
safe timber haul. In addition to basic maintenance activities (listed abowve), reconstruction
would also involve more significant roadway improvements, such as realignment, curve
widening, or subgrade boulder or cobble excavation and removal.

Temporary Road Construction: Temporary roads for the Tenmile — South Helena
Project would be improved or constructed to the minimum standard needed to provide
access for harvesting equipment and log trucks while minimizing impact to water
resources. These roads would be decommissioned after harvest activities are completed.

Haul Road: Road used during project implementation to haul wood products.

Road Decommissioning: For the Tenmile — South Helena Project decommissioning
refers to full obliteration of the road: recontouring (returning the road prism to natural
contour), removing culverts, replacing topsoil, placing woody debris upon the disturbed
area to provide stability, and seeding the disturbed area.

Activities Common to All Action Alternatives

This section describes activities that would occur under both of the action alternatives —
alternatives 2 and 3. It includes design features, possible Forest Plan amendment to
standards, a description of how the project would be implemented, and monitoring.
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Design Features Common to All Action Alternatives

Design features were developed to avoid or reduce potential adverse environmental
impacts from proposed project activities, as well as to respond to concerns expressed
during the scoping process. Design features and mitigation measures are an integral part
of each action alternative. Appropriate design features will be selected by each land
management agency (BLM and FS) and considered a requirement of the decisions should
an action alternative be selected.

Vegetation

Snags: Snags, especially large diameter snags of intolerant species such as ponderosa
pine or Douglas-fir, are important habitat components. All treatments would be designed
to retain the appropriate number, size, and distribution of snags to meet habitat goals and
Forest Plan standards. If a snag designated for retention must be felled for safety
(OSHA), it would remain onsite as coarse woody debris and a substitute snag selected for
retention.

e No retention of individual dead lodgepole pine is desired. Groups or clumps of
lodgepole snags may be left in inoperable areas or when mixed in with other
retention trees.

e All whitebark pine snags would be retained where safe to do so.

e Inregeneration harvest units, roughly 20 snags per 10 acres from a mixture of
diameter classes available, with seral species preferred, would be retained where
they do not pose a safety or feasibility concern; and all snags less than 20 inches
dbh would be retained.

e Inintermediate harvest units, all snags greater than 20 inches dbh would be
retained along with additional smaller snags to average at least 2 snags per acre of
the largest, most windfirm snags available. There would also be live trees in
various size classes to provide snag replacement and inoperable inclusions where
all snags would be retained. The most desirable species for snags are ponderosa
pine, whitebark pine, and Douglas-fir.

e Inburn units, prescriptions would generally include limiting cutting of snags >12”
diameter unless they are a specific safety or line containment hazard.

e The rare remnant snags that may be found in pre-commercial thinning units would
be retained.

Aspen: Aspen occurs throughout the project area in many units and proposed treatment
types. In rare cases it is the dominant species; in most, it is a minor inclusion. Wherever
aspen occurs, it is considered a desirable component and would be enhanced through
methods such as removing conifer encroachment within and adjacent to the clone.

5-Needled Pines: Limber pine and whitebark pine occur in the project area. At times,
these are present as seedlings and indistinguishable from one another. Whitebark pine is
a sensitive species, and limber pine is a rare component subject to similar threats. They
are considered desirable components wherever found and would be enhanced to the
extent feasible. While incidental damage could occur, these species would not be
intentionally cut regardless of size, condition, or distribution. Trees would be protected
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to the extent feasible during operations. This may include ensuring that designated skid
trails avoid whitebark and trees are directionally felled away. Whitebark would be
protected from fire mortality through techniques such as directional felling of slash,
pulling slash away, and designing ignition patters to limit fire intensity. To the extent
that funding and rust resistant stock is available, whitebark may be planted where it has
been identified as a viable component. Further, these species would be promoted by
removing competing conifers, creating more resilient conditions for seed bearing
individuals, and creating seedbeds suitable for regeneration.

Ponderosa pine: Ponderosa pine is an important seral tree species. It would be
considered the favored species where it occurs, and enhanced by removing competing
conifers, creating more resilient conditions by managing structure and density, and
creating seedbeds suitable for regeneration.

Old Growth: Old growth is an important habitat component wherever it occurs. Old
growth would be generally avoided and protected to the extent feasible.

Tree Selection: Where live residual trees are available, the healthiest, generally largest,
windfirm, and most fire resistant seral species would be selected for retention at the
desired distribution specified in detailed silvicultural prescriptions. Remnant components
would be retained in treated areas utilizing variable retention concepts to provide
diversity and habitat features.

Regeneration: Regeneration on NFS lands following regeneration harvest is assured
within 5 years of the harvest. The success of regeneration would be monitored with
stocking surveys 1st, 3rd, and 5th growing season. Natural regeneration is expected in
most units due to serotinous lodgepole cones in the soil and attached to logging debris,
and seed trees of other species. In some units, planting may be done to achieve desired
species composition of trees with limited living seed source, such as ponderosa or
whitebark pine. Planting may also occur to bolster natural regeneration to meet
certification standards.

Weed spraying and grazing: These activities would be modified as necessary in
regenerating areas to ensure these activities do not compromise the success of
regeneration. Specific mitigations would be identified prior to implementation, and may
include tactics such as temporary avoidance, modifying the season of use, and modifying
the timing of application or selection of herbicides.

Slash Disposal: Sufficient debris would be left to meet coarse woody debris goals and
burning guidelines. Excess slash would be disposed of with a variety of methods,
including but not limited to whole-tree yarding, chipping, mastication, maximizing
utilization opportunities including firewood, and burning.

Streamside Management Zone’s (SMZ’s): No mechanical equipment would operate in
SMZs, but incidental tree removal may occur within allowable SMZ retention
regulations. No ignition of prescribed fire would occur within SMZ's, although fire may
back into them with low intensity. All treatments would comply with the Montana SMZ
law.
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Firewood: Logging areas would be open to firewood gathering after the sale is closed,
and prior to burning if wood is available and resource values can be protected.

Improvements: (i.e.-fence lines, portals, gates, roads, parking areas, etc.): Improvements
would be protected from damage during all phases of implementation.

Prescribed Fire
Post-Harvest Fuel Treatments

e To meet soil standards within cutting units a minimum of 5 tons per acre and a
maximum of 15 tons per acre of woody material greater than 3.0 inches diameter
on the small end and at least 4 feet in length will be left, evenly distributed and
within 18 inches of the ground.

e Within units that will have a prescribed fire treatment following harvest, activity
created slash shall be removed from around the base of all designated leave trees
for a distance of 12 feet on the sides, 12 feet from above and 12 feet below the
boles.

e Fuel breaks shall be created around treatment units that will have prescribed fire
treatment following harvest activities; this should include removal of all
vegetation material greater than 3 inches in diameter on the large end and 2 feet
long or longer in length for a distance of 15 feet from the center of the fuel break.
This slash will not be piled or windrowed but either removed from site or
scattered so as not to concentrate slash around perimeter of fuel break.

e All species over 3 feet in height not meeting minimum diameter specifications
that are damaged beyond recovery by operations shall be cut and slashed within
18 inches of the ground and bucked into lengths shorter than 4 feet.

The following are recommended specifications for pile construction with the use of
mechanized equipment:

e Remove residual/commercial firewood products prior to piling. This will limit
piles being torn apart from firewood gathers, promote more usage of solid
material, and limit impacts to air quality. Firewood products shall be placed at
least twice the pile diameter away from any piles to avoid ignitions from burning
of pile slash.

e Construct piles at a size-ratio of 2:3, meaning if pile is 10 feet tall it should be 15
feet inches diameter. Pile branches and tops with the butt ends towards the outside
of the pile, and overlapping. The perimeter of piles should have very few loose
ends meaning all edges of piles are pushed in or sawn off and added to pile. Place
sufficient amount of 3 inches and smaller material throughout the pile, this should
be approximately 30% of the pile volume. Minimum piling size should be
approximately 8 feet across in diameter and 6 feet in height Piles should be kept
compact. Do not place large stumps (> 14 inch diameter measured at the cut
stump) in the piles

e Do not include foreign objects (garbage), treated lumber, or non-flammable
material in the pile. Use a crawler-type excavator equipped with grapple or
bucket with a thumb.
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e Piles that are to be burned will not be located over buried utility lines. Piles
should be in an area void of overstory trees and utility lines. Anticipate flame
lengths of up to three times the height of your pile(s). Piles will maintain a
minimum spacing of twice the pile diameter from any live overstory vegetation
and/or utility lines (includes utility boxes). Piles will maintain a minimum
spacing of four times the pile diameter from any structures, creating safety zone
where flames, radiant heat, and airborne embers will not set structure on fire.
Placement of piles will be in locations that will minimize soil and ash movement.

e Piles are not to be located on active road surfaces, in road rights-of-way, or in
ditches. Piles should maintain a minimum spacing of twice the pile diameter from
center line of any active road surface.

e Piles will be monitored for post-fire vegetation response and reseeding/re-
vegetating burn pile sites may be needed.

Prescribed Fire Control Line Construction

Control lines would be constructed by a combination of methods including hand,
mechanical (less than 35 percent slope on NFS lands), and/or explosives to 18-24" wide
to mineral soil. Use of natural and existing barriers is preferred. Control line
rehabilitation associated with burning activities would consist of pulling back (with hand
tools) the berm adjacent to the constructed line, constructing water bars as needed, and
disguising rehabilitated line with scattered slash where fireline intersects NFS trails or
roads to reduce the likelihood of the line being opened up as an informal trail.

Implementation

Implementation would occur in phases which would generally depend on the weather and
scheduling between this and other ongoing projects. In general, landings would be
burned within 1-3 years of harvest. Where burning follows harvest, generally the burn
would occur within 5 years of harvest; site preparation burns occur within 3 years.
Burning in non-harvested areas would occur when weather and fuel conditions meet
objectives. Bark beetle conditions in Douglas-fir areas would be assessed prior to
burning to ensure burning does not exacerbate indirect mortality from this insect.

e Helicopter — Helicopters may be used to complete prescribed ignition in the
Mixed Severity Prescribed Fire treatments and removal of material. This would
involve helicopter use primarily directly over treatment units, duration of flights
would generally be for two to six hours per day. Consecutive days of ignition
would be rare and not expected to exceed five days in a row, with two days being
the usual. Removal of material may potentially occur more than two consecutive
days. Prescribed Fire treatments will generally occur in the spring or fall when
prescription parameters are met. Removal of material would potentially occur at
any time of the year. Aerial Ignition and removal of material would generally
occur below 500 feet AGL, flight patterns would be directly over units and
directly adjacent to units generally within one mile or less of unit boundary.
Flights greater than 500 feet AGL could occur to scout units and familiarize
pilots, assess effectiveness of ignition patterns, monitor fire behavior, identify
material to be removed, and provide an aerial platform for managers and
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prescribed fire overhead. Consultation with wildlife specialist would occur prior
to ignition for areas with potential wildlife conflicts due to aerial operations.

Post-Burning: Monitoring would occur after burning to determine if the slashing,
piling, pile burning, jackpot burning, or broadcast burning met the objectives to
modify fire behavior characteristics and reach desired fuel loading in units.

Monitoring will also identify areas requiring weed treatments.

Noxious Weeds

For proposed activities on Forest Service lands, the invasive plant design criteria and

mitigation measures for this project would follow the guidance contained in the 1986

Forest Plan, The Helena Weed Treatment Project FEIS and FSM 2900. For proposed
activities on BLM lands, the invasive plant design criteria and mitigation measures for
this project would follow the direction contained in the 2008 BLM Butte Field Office

Weed Management Plan Revision EA.

Remove all mud, dirt, and plant parts from all off road equipment before moving
into project area. Cleaning must occur off National Forest lands. This does not
apply to service vehicles that will stay on the roadway, traveling frequently in and
out of the project area.

Re-establish vegetation on bare ground due to construction and reconstruction
activity to minimize weed spread. Use native material where appropriate and
available.

Minimize the movement of existing and new weed species caused by moving
infested gravel and fill material. All gravel and borrow sources should be
inspected and approved before use and transport. The source will not be used if
the weeds present at the pit are not found at the site of intended use. If weeds are
present, they must be treated before transport and use.

Ensure that weed prevention is considered in all timber projects and all prescribed
burning.

Recreation

Public Safety and Communication

Portions of the project area, roads and trails may be restricted for safety purposes
during operations. Site specific public safety plans would be developed in
advance of operations. These plans should include such things as signage, area
and route closures, stakeholder notification, contacts and public announcements.

Incorporate a variety of public educational and interpretative programs and
materials throughout project implementation that would focus on benefits of this
project to the overall health of the ecosystem and landscape. The educational and
interpretive programs and materials would be based on the purpose, goals and
audiences we aim to serve and can included interpretive panels, guided field tours,
virtual tours, community programs/lectures, and other community-based
opportunities.
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General

Log haul during weekends and holidays would be avoided. Log haul would be
limited during the school year (07:00 to 08:30 and 15:30 to 17:00) in residential
areas. These specific routes would be identified during implementation and/or if
conflicts arise during implementation, additional restrictions may be necessary.

On roads open to the public, dust abatement and blading would occur as needed
on main haul routes. This need would be based on public safety, not user
comfort, and at the discretion of the Contracting Officer in consultation with the
Forest Engineer.

Implementation would focus on geographic areas to ensure that recreation
opportunities remain available across the project area. Large scale or long
duration (greater than one season) operations requiring trail or recreation area
closures should not occur concurrently across the project area. For example, if
it’s necessary to close the area and trails between Grizzly Gulch and the Mountain
Helena Ridge, efforts should be taken to keep the area and trails between Grizzly
Gulch and Orofino open to provide a non-motorized recreation opportunity in the
area South of Helena. Shorter duration closures (one month or less) and/or
weekday closures may be necessary on a larger scale, concurrently to facilitate
efficient and timely implementation of the project. Recreation staff would work
with local user groups to identify alternate routes where available.

Recreation improvements and facilities would be inventoried prior to
implementation and protected to minimize damage during implementation. If
incidental damage does occur it would be necessary to restore these sites to pre-
implementation condition upon completion of area activities.

To the extent possible use of developed, dispersed recreation sites or trailheads
for landing sites, burn bays or any other similar use would be avoided. Ifit is
unavoidable, a plan for rehabilitation would be made in advance of use. These
sites should not be used for extended periods (beyond a season) and should
generally be rehabilitated within one year from beginning of use. A
rehabilitation plan would be developed by resource specialists prior to use of
these areas, this plan may include such things as season of use, removing debris,
re-contouring disturbed areas, seeding, weed treatment, and resurfacing parking
areas.

To reduce the potential for establishment of user created routes, minimize the
placement of skid trails and prescribed fire control lines in road and trail
corridors. Where they cannot be avoided rehabilitation must be completed timely
to ensure the public does not begin using them for motorized or non-motorized
recreation. The rehabilitation plan should include returning to natural contour,
scarification, seeding with native mix and installing natural barriers. These routes
would need to be monitored over time and additional barriers placed if a pattern
of use begins.

Hunting Season

Motorized and mechanized operations in remote locations (generally greater than
Y mile from a route designated open to the public for motorized travel or private
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Trails

property) would be minimized on NFS lands during big game rifle hunting season
(approx. 10/15 - 12/2) to reduce the impact on hunters. Operations should
generally be avoided the first two weeks of rifle season. When conflicts with
other resource objectives or efficiency of operations require activity to occur
during rifle hunting season, the public would be notified and signs would be
posted in advance.

Log haul on routes closed to the public during big game rifle hunting season
would be avoided. Administrative travel may occur however when possible it
should be limited to the hours of 10:00 to 15:00.

A Recreation Specialist would provide site specific input during layout and design
of treatment units in high value scenic corridors such as the area surrounding the
Continental Divide National Scenic Trail (CDNST) and trails located in the City
of Helena South Hills. Public safety, recreational characteristics and aesthetic
values should be given consideration in design of these treatment units.

Prescriptions defining the treatment of slash within trail corridors (visible
foreground immediately adjacent to route) should include consideration for
aesthetic values. In situations where trails are currently located on a road prism
that could be used during implementation, consider relocating segments of the
trail to more desirable locations. Trail relocation may also be considered when
activity, that would likely be disruptive or visible long-term, is anticipated to
occur in the trail corridor. Trail relocation will be considered in more detail in
the Final EIS for this project.

If the trail width is expanded to facilitate operations it would be restored to a
desired width post implementation.

Character trees and trees that define the trail corridor would be retained when they
do not compromise safety.

Decommissioning of Roads

Roads to be decommissioned, which also serve as a designated system trail,
would be restored to a condition to ensure recreation values are enhanced post
implementation. Consultation with Recreation Specialist prior to
decommissioning would be required.

Roads to be decommissioned, which are not designated system trails, would
consider recreation uses and on a case by case basis implementation may include
leaving a flat walking surface or lighter ripping to facilitate non-motorized use
post implementation.

Transportation

Roads would receive pre-haul maintenance as needed to restore the cross slope
and to clean culverts and ditches. The roads would also be maintained during and
after log haul.

Logging operations during winter conditions and potential for sediment delivery
during snowmelt or runoff would require the need for compliance with road

42

Helena— Lewis and Clark National Forest



Draft Environmental Impact Statement Tenmile—South Helena Project

maintenance, construction, and snow plowing environmental conservation
measures.

Road Reconstruction:

0 Road surface improvements would be maintained at minimum haul standards
with graveled surface not rutted and effective drainage for the duration of the
project.

0 Road reconstruction and maintenance would be done in accordance with
standard BMPs (USDA 1988a; USDA 1988b; USDA 1994; USDA 2012) and
project-specific practices described in the soils specialist report in a way that
aids and improves the effectiveness of decommissioning following project
completion.

0 Road surface drainage would divert most road-surface runoff to undisturbed
forest floor, where conditions allow for sediment deposition and infiltration.

All temporary roads would be decommissioned after sale activities are completed.

All temporary roads would be closed (i.e. gates, barricades) to public motorized
access at all times.

Visuals

Blend units including fuel breaks with natural landscape features such as natural
openings, rock outcrops, and topography. Harvest units should be shaped to
mimic natural patterns found in the landscape. Straight lines or geometric shapes
should be avoided. Unit edges should be natural appearing, to mimic the adjacent
natural landscape character (undulate/feathered).

Temporary road locations should be designed to fit the landscape with a minimum
degree of landform alteration limiting the amount of earthwork. Planning and
design of alignments should consider minimizing impacts to scenic resources.

In units with M-1 management areas, burned areas should have a mosaic of
burned and unburned islands. (Agriculture Handbook, # 608, pg. 28 and 29)

Disturbed areas, including but not limited to temporary road, landing
construction, scars from burn piles etc. would be re-vegetated after the site has
been satisfactorily prepared.

All equipment and construction debris would be removed from the site.

Roads / Skid Trails:

Sidecast topsoil during the construction of temporary roads and use for later
obliteration and recontouring.

Where new access roads and skid trails meet a primary travel route, they should
intersect at a right angle and, where feasible, curve after the junction to minimize
the length of route seen from the primary travel route.

Where feasible, retain screening trees one tree-height below roads and landings
(including portions of cable units). Avoid creating a straight edge of trees by
saving clumps of trees and single trees with varied spacing.

Cut and fill banks will be sloped to accommodate natural revegetation.
Cut and fill slopes will be revegetated with native species where ever possible.
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Slash:

Ensure slash is abated near landings by burning, scattering, chipping, or other
techniques.

If slash piles are to be burned, take necessary actions to achieve 95% or more
consumption. Following burning, concentrations of unconsumed slash would be
scattered. Maximize utilization and removal of fuel to reduce the amount of slash
to be burned.

For units that have VQO'’s of Retention and Partial Retention or are seen from sensitive

viewing areas including the CDNST, trails and roadsides, the Forest Landscape Architect

will work with the Silviculturist , Planning Forester, and Fire Management Staff on the

design and layout of units to accomplish:

Utilize designation by description (species designation) where appropriate to
minimize the amount of necessary marking paint.

Minimize skyline corridors and work with the Landscape Architect to blend the
resulting corridors in with the surrounding environment. This can be achieved
through the silvicultural prescription and design/layout.

Use cut tree (as opposed to leave tree) marking in visually sensitive areas where
appropriate.

Log landings, roads, gravel pits, borrow areas, and bladed skid trails should be
minimized within sensitive view sheds.

Aesthetic values should be considered when selecting landing locations. Project
manager should consult with the Landscape Architect during implementation on
NFS lands to identify options to minimize impacts in visually sensitive areas.

Where feasible road or trail closures should be considered to allow short-term
landing and decking on the road to reduce the extent of disturbance.

In visually sensitive areas consideration should be given to processing trees
within the unit and only decking adjacent to roadsides.

The views of skid trails should be minimized.

When appropriate, use Jack leg fence or natural barriers to block reclaimed skid
trails and temp roads from further use.

In sensitive foreground areas: for hand treatments, stumps shall be cut to 8 inches
or less. Stumps shall be cut as low as possible (8 inches or less is preferred) when
mechanically treated and when restricted by terrain, such as boulders or rock.

Slash, root wads and other debris will be removed, burned, chipped or lopped to a
height of 2 feet or less. The effect of scattering the slash should mimic the
adjacent natural environment.

Slash damaged residuals below the lowest live limb.

Aesthetic values should be considered when determining the method to mark unit
boundaries. When possible use flagging or description. If painting is necessary
use water based paint.
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Range

Project implementation activities on NFS lands would be coordinated with range
personnel prior to grazing season (July 1 to October 15) to avoid conflicts.

Cattle would be prohibited from entering selected units following treatment
activities (burning, and planting) during a “rest period” lasting at least one
growing season to allow for vegetation to reestablish.

Fencing, either temporary or permanent, may be needed to protect stands after
burning or where natural barriers have been lost due to implementation. This
would be coordinated with the wildlife biologist, if deemed necessary.

After implementation of activities have taken place, all livestock watering
improvements and fences that were affected would be replaced or repaired to the
condition in which they were found.

Watershed/Hydrology

Road Reconstruction and Maintenance

Road reconstruction and maintenance would be done in accordance with standard
BMPs (USDA 2012) to disconnect or minimize existing and avoid developing
new sediment delivery points.

Adequate stream culvert capacity would be ensured (USDA, 1991; USDA, 2014)

Project-area road segments with sediment delivery points (as identified in pre-
implementation surveys) should be repaired using appropriate measures (e.g.
blading, grade dips, gravel surfacing, slash-filter wind-rows, straw bales)

Road surface improvements would be maintained at minimum haul standards with
an unrutted gravel or native surface and effective drainage for the duration of the
project, and at the end of project activities

Road surface drainage would divert most road-surface runoff to an undisturbed
forest floor, where conditions allow for sediment deposition and infiltration
(topography likely prevents diversion of 100 percent of road surface runoff,
especially at mid-slope culvert crossings).

Temporary Roads

New temporary road construction would be in accordance with standard BMPs
(USDA 2012) in a manner that aids the effectiveness of decommissioning
following project completion. These roads would be fully decommissioned after
sale activities are complete.

Temporary roads would be constructed outside of wet areas and with no or
minimal stream crossings. Roads would be located to avoid adverse effects to soll,
water quality and riparian resources.

If a crossing is required over a stream channel, including intermittent drainages, a
Streamside Protection Act (SPA) permit, CWA section 404 permit, and any other
applicable permits would be obtained prior to implementation
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Until temporary roads can be decommissioned, they would be maintained to
minimum haul standards in order to minimize the potential to develop sediment
delivery vectors

If temporary roads are to be left open over winter they should be winterized using
appropriate surface stabilization methods, including waterbars, crossdrains and
scattering of slash.

Water Quality Design Criteria

During road decommissioning or culvert replacements, measures to prevent
damaging levels of sediment from entering streams would be undertaken, such as:
(@) placing removable sediment traps below work areas to trap fine sediment; (b)
when working instream, removing all fill around pipes prior to bypass and pipe
removal (where this is not possible, use non-eroding diversion); (c) revegetating
scarified and disturbed soils with weed-free grasses for short-term erosion
protection and with shrubs and trees for long-term soil stability; (d) using erosion
control mats on stream channel slopes and slides; (e) mulching with native
materials, where available, or using weed-free straw to ensure coverage of
exposed soils; () dissipating energy in the newly constructed stream channel
sections using log or rock weirs; and (g) armoring channel banks and dissipating
energy with large rock whenever possible.

All wetlands, seeps, and springs should be identified and marked during project
implementation

Exclude equipment/trucks from wetland areas unless during winter conditions as
specified in the Tenmile-South Helena Project Soils Specialist Report

Landings, skid trails, and slash piles would be located in suitable sites to avoid
potential for erosion and sediment delivery to nearby waterbodies. Skid trails
would not be placed within SMZs or landslide-prone areas. Only existing
landings would occur within SMZs.

Erosion control and sediment plans would cover all disturbed areas, including
skid trails and roads, landings, cable corridors, temporary road fills, water source
sites, borrow sites or other areas disturbed during harvest operations.

Install sediment and stormwater controls prior to initiating surface disturbing
activities to the extent practical.

Contractors would have spill prevention and containment materials on site to
minimize the risk of an accidental spill of petroleum products, as well as to
protect water courses and aquatic biota from adverse effects in the event of a spill.

Avoid hauling and other heavy-equipment traffic during conditions where the
road surface is at or near saturation (i.e. avoid causing ruts in road surface).

Sediment filtering devices (e.g. wattles, weed-free straw bales, filter fence) should
be used as needed to limit erosion and delivery of sediment from roads into
streams or ephemeral drainages where such delivery cannot be avoided through
road improvement measures.

Minimize cleaning of vegetated ditches that are still functional
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Areas cleared of vegetation by maintenance or other activities should be seeded
with an approved weed-free seed mix

Sediment filtering devices (e.g. wattles, weed-free straw bales, filter fence) should
be used as needed to limit erosion and delivery of sediment into streams or
ephemeral drainages

Upon completion of pile burning, install log erosion barriers or wattles where
deemed appropriate by Soils or Hydrology staff in order to prevent potential
runoff from burn sites

Areas cleared of vegetation by maintenance or other activities should be seeded
with an approved weed-free seed mix

For jackpot and/or pile burning treatments, locate burn piles at least 100 feet from
stream channels. For broadcast burn units, apply a 100-foot no-ignition buffer
unless specified differently in the soil or hydrology analysis

Snowplowing:

Leave a minimum of two inches of compacted snow on the road surface.
Do not side-cast snow into any stream channel.

Leave drainage points (breaches) in the snow berm to avoid concentration of
snowmelt runoff on the road surface.

Do not operate vehicles or equipment on snow-covered roads during warm/soft
conditions to avoid setting ruts.

Fisheries

Montana Streamside Management Zone (SMZ) law will be followed. Any
application for an alternative practice will be reviewed by Forest Service (FS)
fisheries and/or hydrology personnel.

On NFS lands, follow Forest Service BMPs where applicable.

Trees to be removed as part of salvage, that are not needed for woody debris
recruitment or floodplain needs, can be removed, but tree retention requirements
must be maintained.

Salvage trees should not be cut when they are in an SMZ, leaning away from the
road, and within a tree length of the stream or a bank edge tree.

Log landings and slash should be placed only in dry, upland locations outside the
SMZ.

Where ground-based mechanical treatment is proposed, equipment would not
operate in the stream buffers except when the ground is frozen or there is
adequate snow per Rule 4 of the MT SMZ regulations, or where an Alternative
Practice with mitigations is obtained from DNRC.

Any crossing of a stream channel, if approved by MT DNRC in an Alternative
Practice, would be done in a manner that prevents stream bank or channel bottom
disturbance (i.e., logs, rubber matting).

Blade, compact, and restore/improve surface drainage on roads in the project area
and along haul routes outside the project area.
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Soils

Where pile burning is constrained in SMZ’s, consider chipping and dispersing
fuels.

If operating machinery outside a unit boundary is needed during implementation
to minimize resource impacts, a site specific review will be performed by
specialists and the deciding official.

Operations (ground based and cable/skyline) would be conducted when soils are
generally dry (as determined by a qualified Forest Service Representative), or
during “winter-conditions”. Winter conditions are defined asa minimum of six
inches of frozen ice/snow OR a minimum of six inches of frozen soil. Wetlands
are excluded from operations.

Log landings and slash material would be placed only in dry, upland locations
rather than wet areas.

Ground-based heavy equipment operations would be limited to slopes less than 35
percent gradient located on NFS lands, excluding steeper, short, isolated units that
are determined to present no harm to the overall soil resource (USDA FS 1988 -
BMP 13.02 and 14.07).

On slopes greater than 35 percent gradient located on NFS lands, larger in area
than the above short, isolated units, use hand-falling and lead-end suspended log
yarding operations, such as skyline cable or helicopter yarding (USDA FS 1988 -
BMP 14.09).

To sustain long-term soil nutrient cycling, retain a minimum of 5 tons per acre of
coarse woody material (greater than 3-inch diameter) following treatments in
warm, dry forest habitat types, and a minimum of 10 tons per acre in all other
forest types (Graham et al. 1994, Brown et al. 2003).

Conduct prescribed burning when the forest floor is moist (Harvey et al. 1994).

Potential cumulative effects of livestock grazing in proposed treatment units
would be mitigated by deferring grazing for at least 1 to 2 years following
vegetation treatments. This would minimize possible cumulative effects of
grazing and vegetation treatments.

Design burn prescriptions to retain adequate ground cover that would limit
surface erosion rates to comply with Region 1 soil management guidelines of
generally less than 1 to 2 tons per acre per year. Greater than 40% ground cover
should be retained to prevent detrimental accelerated erosion following prescribed
burning (Johansen 2001). Ground cover can include: plant duff or litter, coarse
woody material that is in contact with the ground, basal vegetation, and rocks
greater than 2 inch diameter.

Design burn prescriptions to achieve low to moderate fire intensity (USDA FS
1988 - BMP 18.02, Harvey et al. 1994).

Following implementation of proposed vegetation treatments (including road
construction and road decommissioning), sites would be monitored for noxious
weed invasion, and subsequent weed treatments would be conducted to control

73

Helena— Lewis and Clark National Forest



Draft Environmental Impact Statement Tenmile—South Helena Project

and eradicate weeds. With this mitigation, soil cumulative effects from noxious
weeds would be minimized.

e Many of the access roads in the project area had roadside hazard trees removed
recently as part of the Forest-wide hazardous tree removal project. These narrow
strips overlap with many planned treatment units. Generally, very few if any
additional trees would be cut in the overlap areas, but equipment may need to
operate in them to facilitate tree removal for the rest of the unit. Impacts would
be mitigated by utilizing the same landings and skid trails to the extent that it is
feasible.

e Construct prescribed fire control lines to the minimum size and standard
necessary to contain the fire and meet overall resource objectives.

e Locate and construct prescribed fire control lines in a manner that minimizes
erosion by considering site slope and soil conditions, and using and maintaining
suitable water and erosion control measures.

e Avoid building prescribed fire control lines in or around riparian areas, wetlands,
marshes, bogs, fens, or other sensitive water-dependent sites unless needed to
protect life or property.

e Forall planned broadcast burn units, field evaluations would be completed to
determine DSD from mechanical activities. This site visit would determine the
burn prescription specific to burn severity to soil. All prescriptions would be
designed to minimize DSD and meet Regional Standards.

e Inorder to meet Regional soil quality standards these units would require post-
mechanical treatment soil monitoring and potential deferred burning with either
summer or winter mechanical operations.

o Alternative 2: Units 1, 3,5, 11, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 26,
27a, 27b, 29, 30, 31, 32, 33, 35, 36, 39c, 49a, 84b, 85c, 97a, 98¢, 98g, 98h,
104, 1064a, 106c, 106e, 106g, 118 and 130

o Alternative 3: Units 11, 14, 15, 18, 19, 23, 39c, 106a, and 110b

e Inorder to meet Regional soil quality standards these units would require either
A) summer mechanical operating conditions with post-mechanical treatment soll
monitoring and potential deferred burning or B) winter mechanical operating
conditions.

o Al 2: Units 4, 6, 7b, 7d, 8g, 8k, 8n, 8q, 9b, 27c, 39b, 39i, 39s, 40, 50, 564,
56b, 58, 59a, 71, 73b, 73c, 73d, 73e, 75, 76, 78, 81, 85a, 85h, 89c, 94a, 94d,
94e, 94f, 949, 100a, 100c, 101, 102a, 103a, 106b, 106d, 106f, 106h, 112,
114a, 114b, 116c¢, 116h, 116i, 121, 124a, 124b, and 129a

o Al 3: Units 4,5, 6, 16, 17, 20, 22, 24, 29, 29a, 33, 35, 50, 58, 71, 73b, 73d,
75,76, 78, 101, 1144, 114b, 117, 121, 175, and 180

e Inorder to meet soil quality standards these units would require winter
mechanical operating conditions with post-mechanical treatment soil monitoring
and potential deferred burning.

o Al 2: Units 39g, 49c, 51, 73a, 84c, 110a, 110b, 110c, 117 and 138
o Al 3: Units 51, 73a, and 138
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Unit 69: To maintain compliance with Region 1 soil quality standards, tractor
yarding would reuse existing disturbance to the extent possible to minimize new
soil disturbance. To achieve a net improvement in soil quality within unit 69, both
fine and coarse woody material would be retained following tree thinning, and
soil restoration measures would be implemented on disturbed soil and could
include recontouring areas of soil excavation, subsoiling, re-spreading topsoil,
seeding, mulching, and treating noxious weeds.

Wildlife

Design Criteria/mitigation measures directly connected to Forest Plan standards and
guidelines include the following and are applicable to only NFS lands:

Recommendations from the Final Report of the Montana Cooperative Elk-
Logging Study, 1970-1985 for Coordinating Elk and Timber Management would
be employed during timber harvest wherever they are relevant and do not
seriously subvert the project purpose and need:

o To provide elk with habitat options, logging activity will be confined to a
single drainage at a time—with the exception of broad ridgetops that, while
technically split down the middle between drainages, actually function as
distinct habitat units. All work will be completed in the shortest time
possible.

0 Logging operations will be limited during the big game rifle season [generally
mid-October-late November] so as to maintain big game habitat capability and
hunting opportunity.

o All temporary roads will be closed to public vehicles.

O Recreational firearm use will be prohibited for anyone working in an area
closed to the public.

0 Slash within cutting units will be reduced below 1.5 feet so as not to inhibit
forage development and impede movement by elk.

Forest Plan standards for snags will be met for local 3rd order drainages by virtue
of the abundance of mature beetle-killed trees in untreated stands surrounding
project cutting units. This will provide dead trees well in excess of the Forest
Plan minimum average of 2 snags/acre in 3rd order drainages and will also be in
line with Estimates of Snag Densities for Eastside Forests in the Northern Region
(Bollenbacher et al. 2008).

General Design Criteria for Wildlife

All prescribed burns and underburning will be implemented prior to May 1 or
after July 31 in order to protect nesting birds, unless surveys indicate nesting birds
are not present.

If any listed or proposed threatened/endangered species are detected in the project
area, project activities will be examined to determine if modification is necessary.

If active elk calving areas are identified prior to or during project implementation,
no disruptive project operations will occur in those parts of the project area from
mid-May through the end of June unless surveys indicate the areas are no longer

being used.
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e A buffer zone of uncut forest will be established around any active goshawk nest
near treatment units. The size and configuration of this zone will depend on the
location of the nest, the distribution of green owverstory trees, and other local
factors to be assessed by the wildlife biologist at the site. If possible, the buffer
around an active nest tree should be at least 40 acres.

e No ground disturbing activities will occur inside known goshawk post-fledging
areas from May 1 through August 15 to protect the goshawk pair and young from
disturbance and habitat alteration until fledglings are capable of sustained flight.
Site-specific data will continue to be used and if needed, timing restrictions will
be designed to reflect variations in fledging dates.

e Inregeneration harvest units, roughly 20 snags per 10 acres from a mixture of
diameter classes available, with seral species preferred, would be retained where
they do not pose a safety or feasibility concern. All snags greater than 20 inches
dbh would be retained. There would be a few reserve trees/patches and
inoperable areas to provide snags and/or replacement trees.

e Inintermediate harvest units, snag retention goals would be to retain all snags
greater than 20” dbh; AND 7 ponderosa pine or Douglas-fir snags greater than
10" dbh, or as many are available less than that amount, where they do not pose a
safety or feasibility concern.

e A retention of 5 tons/acre of down woody debris (greater than 3 inch diameter)
following treatments in warm, dry forested habitat types and a minimum of 10
tons/acre in all other forest types would ensure adequate habitat for down woody
debris-dependent species (i.e., marten).

¢ Inaddition to following Hydrology and Soils guidelines, vegetation treatment in
and around riparian and wetland sites will retain enough healthy live trees, snags,
and coarse woody debris to provide viable habitat for dependent wildlife species.
Most often, all of these components will be left intact: In some instances, live
conifers will be removed to promote aspen and to restrict colonization of wet
meadows. The zone of restricted treatment around wet sites will vary with local
circumstances but will generally be in the range of 1-2 tree lengths. These sites,
which include subirrigated habitats as well as those with standing water, provide
some of the best remaining enclaves of green forest in beetle-impacted areas.

e Inareas impacted by mountain pine beetle, forest stands or portions of stands with
a preponderance of healthy, green trees in the overstory will be left untreated or
will be treated so as to protect the live overstory component whenever the result
enhances local wildlife habitat and does not compromise the purpose and need of
the project. Priority areas include saddles, travel lanes, stands adjacent to riparian
and wetland habitats, and sites within elk security areas.

e In beetle-impacted lodgepole pine habitats, concentrations of healthy conifer
regeneration will be protected whenever possible in order to preserve existing or
potential concealment cover, pockets of local habitat diversity, and maturing
forest habitat.

e Within treatment units, viable aspen of all ages will be protected from damage
generated by cutting and burning operations as much as possible. Coarse woody
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debris will be left in place in and around aspen stands where practicable to make
it difficult for native ungulates to browse on and suppress young aspen.

e Treatment patterns will favor aspen over green conifers in the vicinity: conifers
that appear likely to suppress the development of promising aspen clones will be
removed.

e Whitebark pine is an important wildlife resource: live trees in any stage of
development will be protected wherever they occur within treatment units to the
extent practicable.

e All temporary roads will be decommissioned after the project. Decommissioning
of roads will ensure no future loss of elk security or sediment movement to
streams.

Within elk security areas and in travel zones that elk use to move between security areas,
it is desirable to preserve as much viable, long-term cover as possible and to foster habitat
conditions that favor rapid recruitment and improvement of cover in areas where it is
limited. Abundant cover is most valuable in areas known to be frequented by elk:
saddles, low divides, drainage-heads, riparian/wetland sites, and the upper third of slopes
in large drainages.

“Cover” includes (1) “hiding cover” provided by conifers capable of hiding 90% of a
standing elk or deer at 200 feet; (2) “screening cover”, which, while less effective than
hiding cover, can obscure the view toward standing or moving animals; and (3)
“concealment cover”, which, can hide calves/fawns and bedded adults. Concealment
cover may consist of young conifers, low shrubs, or fallen woody debris. Such debris
may also serve to impede access by hunters into security areas.

Sensitive Plants

e Hall’s Rush is also known from three harvest units in the project area. For these
populations, ground disturbance would be avoided.

e Ground reconnaissance of sensitive plant habitats within treatment units has not
occurred to date. Surveys would be conducted by the appropriate field crews in
representative habitats within treatment units prior to the final decision. If any
undocumented sensitive plant populations are found prior to or during
implementation, those populations would be buffered and protected using design
criteria as appropriate for the species.

e Weed treatment, such as herbicide application, would be consistent with guidance
from the Helena National Forest Weed Treatment Project FEIS (USDA 2006) on
NFS lands and the 2009 BLM Butte Field Office Weed Management Plan
Revision EA (USDI 2009) on BLM lands such that sensitive plant populations
would be protected.

e Maps of known populations within the project area would be reviewed prior to
each implementation season.

Heritage

¢ National Heritage Protection Act compliance must be completed prior to project
implementation. When phased surveys are completed, the heritage survey
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implementation plan would be updated and forwarded to project proponents. The
heritage specialist will provide site location maps to field crews for review before
unit implementation. Historic properties or unevaluated cultural sites will be
avoided by project activities or mitigated through additional consultation per 36
CFR 800. If new cultural sites are located during project implementation, an
archaeologist would be contacted to review the site and would determine
appropriate site protection measures. If these mitigation measures are followed,
then it is recommended that the project be allowed to proceed as a No Adverse
Effect activity. However, if the scope of work changes or any additional cultural
resources are encountered during implementation of this project, then work
should stop in the area and the forest archaeologist be contacted. Work in that
area can only resume if mitigation measures can be determined and/or re-
evaluated if necessary.

Mitigation measures to reduce cultural resource impacts caused by temporary
road construction may need to be developed especially when located near or
crossing historic ditches, such as The Park Ditch (24LC1048/24JF726).

Minerals

Minerals personnel will provide maps of known reclaimed and un-reclaimed mine
sites, hazardous mine openings, discharging adits and active Plan of Operations
areas to implementation resources annually prior to field season.

Forest Minerals personnel will coordinate with the Environmental Protection
Agency.

Heavy equipment would avoid tracking over reclaimed areas, and over un-
reclaimed waste rock or tailings piles.

Provide for vegetative buffer zones, or use slash as surface cover around waste
piles and reclaimed areas to reduce the potential for erosion from these areas in
the event of a high intensity storm or extreme runoff event post vegetation
treatment.

Provide for vegetative buffers zones and avoid tracking of heavy equipment
around adits discharging water to limit alteration of flow conditions.

Treatment areas where mining workings are known or suspected could be
inventoried prior to treatment activities to identify potential mine related hazards.
Identified hazards would be flagged by Forest Minerals personnel.

Avoid constructing burn piles (hand or mechanically generated) or the tracking of
heavy equipment over mine features that have been closed with polyurethane
foam product.

Coordinate timber harvest, other vegetation treatment and commercial log hauling
activities with active mining claimants conducting mining related activities under
an approved Plan of Operations.

Any previously unidentified abandoned-inactive mine features discovered during
implementation should be reported to Forest Minerals personnel as well as the
Archaeologist.
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e Forest Service On-Scene-Coordinator (OSC) assigned to the EPA led “Upper
Tenmile Creek Mining Area” Superfund Project (CERCLA — NPL Site) will
serve as liaison to ensure communication and coordination of project efforts is
maintained.

e Coordinate timber harvest, other vegetation treatment and commercial log hauling
activities with appropriate removal action and/or remedial design project
managers as identified by the EPA Remedial Project Manager (RPM).

Lands and Special Uses:

Boundary

0 Boundary lines would be established as needed when in question and/or when
working in close proximity to adjacent third-party lands that are not well
marked.

o Corner monuments and accessories to corner monuments would be protected.

0 Adjacent landowners would be notified of project activities. Private
landowners would have adequate notice prior to tree harvesting or prescribed
fire treatments to plan accordingly for associated noise and potential air
quality effects of burning.

Non-recreation Special Uses

0 Permittees and landowners would be notified of the proposed and selected
actions to ensure that project activities do not materially interfere with private
landowner/permittee rights. Privately owned improvements would be
protected during operations.

o If detours or temporary road closures occur during project activities, signs and
prior warning would be given to affected parties.

0 Project managers and contractors would need to be cognizant of the location
of permitted private roads and classified private roads, particularly if
permission is not granted to use private roads to contractors involved in
harvesting activities or to access prescribed fire units.

0 The burn boss would determine how many acres could be burned and identify
any effects on residents located downwind of the project burn area.

Rights of way/private land

0 Road use would be coordinated with Lewis & Clark and Jefferson Counties on
roads having county jurisdiction.

0 Private rights-of-way would be pursued with both short-term project access
needs and long-term public and administrative access needs in mind.

0 Private landowners would be made fully aware of project activities and the
timeframe in which they would occur.

Air Quality
e Section 190 of the Clean Air Act requires the EPA to issue technical guidance on
Reasonably Awvailable Control Measures (RACMSs) and Best Available Control
Measures (BACMs) for prescribed fires. RACMs and BACMs would be
incorporated into all planned burning activities associated with treatment units.
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Prior to initiating any burning activities, a burn plan in compliance with the
Montana/ldaho Airshed Group Operating Guide would be prepared for areas
proposed within Alternatives 2 and 3.

Location, timing, and possible smoke effects would be disclosed in the local
newspaper and to local residents prior to burning.

During the burn implementation periods, the prescribed burn boss would be
responsible for monitoring site specific smoke analysis with current weather and
air quality conditions prior to ignition. Using that information, the burn boss
would determine how many acres can be burned and identify any effects on
residents located downwind of the project burn area.

Coordination of prescribed fire activities in other project areas would take place to
ensure the amount of smoke would be manageable if multiple units across the
project area were burned.

Site-specific Forest Plan Amendment

Implementation of any of the action alternatives would require a site specific amendment
to the 1986 Helena National Forest Plan (Forest Plan) for lands encompassed by the
Tenmile - South Helena Project. This site-specific amendment would exempt the Tenmile
South Helena Project from the following standards (see the Wildlife Specialist report for
additional information):

Forestwide Big Game Standard 3 for thermal cover on winter range (Forest Plan
p. 11/17) for the Jericho, Black Mountain-Brooklyn Bridge, and Quartz Creek elk
herd units.  This standard requires that thermal cover on winter range be
maintained at or about 25 percent in blocks of at least 15 acres.

Forestwide Big Game Standard 4a for open road densities during the big game
hunting season (Forest Plan p. 11/17-18) for the Jericho, Black Mountain-
Brooklyn Bridge, and Quartz Creek elk herd units.

Forestwide Big Game Standard 4c, winter range (Forest Plan p. 11/18) for the
Jericho, Black Mountain-Brooklyn Bridge, and Quartz Creek elk herd units. This
standard requires that all winter ranges will be closed to vehicles between
December 1 and May 15.

Forestwide Big Game Standard 6, Montana Elk Logging Study Recommendations
(Forest Plan p. 11/19). This standard requires that the recommendations embodied
in the Montana Cooperative Elk-Logging study (Appendix C of the Forest Plan
[C/1-11]) be followed during timber sale and road construction projects. There
are a total of eleven recommendations of which two would need a site specific
amendment:

0 Clearcuts — this recommendation is intended to ensure that forage produced
through clear-cutting is available to elk by limiting openings to 100 acres or
less (page C/7).

0 Winter range — This recommendation states that timber harvest should be
scheduled outside of the winter period (page C/10).

Management Area W-1- This requires that adequate thermal and hiding cover
adjacent to forage areas is provided; this generally means providing at least 25
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percent [thermal] cover, where available, on identified winter range (Forest Plan
p. 11/50).

e Management Area H-1 - This requires that adequate thermal and hiding cover
adjacent to forage areas is provided; this generally means providing at least 25
percent [thermal] cover, where available, on identified winter range (Forest Plan
p. 111/18).

e Management Area H-2 - This requires that adequate thermal and hiding cover
adjacent to forage areas is provided; this generally means providing at least 25
percent [thermal] cover, where available, on identified winter range (Forest Plan
p. 111/21).

e Management Area L-2 - This requires that adequate thermal and hiding cover
adjacent to forage areas is provided; this generally means providing at least 25
percent [thermal] cover, where available, on identified winter range (Forest Plan
p. 111/14).

Management Area T-3 — (1) This requires that thermal cover adjacent to forage areas is
maintained (Forest Plan p. 111/39); (2) Maintain a minimum of 35 percent hiding cover
for big game; and (3) Openings created by timber harvest will be reforested to the extent
necessary to meet the hiding cover requirements of big game before harvesting adjacent
areas.

Any site-specific amendment to the Helena National Forest Plan would follow the
amendment procedures in 36 CFR 219 and would only be applicable to the Tenmile -
South Helena Project decision.

Implementation Strategy

Within the project area, implementation would occur in phases, the timing of which
would generally depend on scheduling with other activities in the area, as well as the
weather. For either action alternative, project implementation may take up to 15 years.

Most of the proposed mechanical treatments would occur during initial implementation
of the project (two to four years). This approach would allow for achievement of
treatment objectives over the greatest percentage of the project area in the shortest
amount of time.

Implementation would be phased across the project area and would require, in some
cases, portions of the project area be closed to the public for safety reasons. As much as
possible, phasing implementation would limit closures to localized geographic areas,
while other portions of the project area would remain available for public activities.

Monitoring

Monitoring and evaluation on NFS lands would compare the project outcomes to Forest
Plan and BMP requirements. Monitoring and evaluation would be done as described in
the Forest Plan and individual specialist reports. The monitoring plan for the Tenmile —
South Helena Project will be included in the Record of Decision.
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Alternatives Considered but Not Given Detailed Study

Federal agencies are required by the Council on Environmental Quality (CEQ) to
rigorously explore and objectively evaluate reasonable alternatives and to briefly discuss
the reasons for eliminating any alternatives that were not developed in detail (40 CFR
1502.14 (a)).

Public comments received during scoping provided suggestions for alternative methods
for achieving the purpose and need for action. Some of these alternatives were outside the
scope of the purpose and need for action, similar to the alternatives considered in detail,
or were determined to cause unnecessary impacts. Therefore, a number of alternatives
were considered but dismissed from detailed study for reasons summarized below.

No Burning

A few comments were received that expressed concern about the effects of smoke
produced by prescribed fire on air quality in and around the City of Helena. Another
related concern to prescribed fire had to do with how prescribed fire activities would be
accomplished within allowable times to burn given the amount of prescribed fire
proposed and limited time burning is allowed within air-sheds. To address these
concerns the interdisciplinary team considered an alternative that would eliminate
prescribed burning in all units in the Tenmile — South Helena project area. Upon review
of ano burning alternative and based on the best available science and data, the team
found that it would be unlikely to reduce the probability of high-severity wildfire, create
a mosaic of vegetation and fuel structure, and improve conditions for public and
firefighter safety across the landscape in the event of a wildfire. The proposed fuel
reduction techniques focus on reducing the potential for crown fires and high intensity
surface fires in treatment units through the use of vegetation and prescribe fire treatments.
The combination of these efforts will move treated units closer to historical conditions by
creating a mosaic of age class, stand structure, and reintroduction of fire. Reinhardt et al
(2008) found that it is possible to craft treatments that achieve both ecological restoration
and fire hazard reduction, but ecological restoration will also include reintroducing fire
and other active management. The most effective treatments should include prescribed
fire (Reinhardt et al 2008). In doing so, treating the proposed areas with prescribed fire
will reduce existing and future hazards to firefighters and the public. Furthermore,
implementation of the alternatives, as demonstrated in the smoke modeling with
incorporated design features, would be in compliance with the land management plans
and complying with air quality standards by not causing or contributing to any
exceedances or violations of Federal or State standards and by cooperating with the
Montana Air Quality Bureau in the Prevention of Significant Deterioration (PSD)
program and State Implementation Plan (SIP).

No New Road Construction Including Temporary Roads

Several comments requested an alternative that would not include the construction of any
new roads. As part of the action alternatives, temporary roads would be constructed for
the purpose of removing hazardous fuels from strategically located units. The
interdisciplinary team assessed locations where hazardous fuels could be removed using
only existing roads. In doing so, the team found that fuel removal would not be feasible
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in areas adjacent to private property around the community of Rimini, Buffalo Creek, and
Whiteman Gulch as well as within portions of the Upper Tenmile Creek municipal
watershed. The team also considered utilizing only hand methods and prescribed fire, but
found that rearranging fuels by these methods alone would not meet resource objectives.
Without the use of a temporary road system, treatment would not occur within these areas
and would therefore limit the project from effectively modifying fuel behavior and
restoring heterogeneity to the extent needed to reduce the probability of high-severity
wildfires and their associated detrimental watershed effects in the Tenmile Municipal
Watershed and surrounding areas. Furthermore, conditions for public and firefighter
safety would not be improved and a mosaic of vegetation and fuel structure more resilient
to disturbance would not be created.

No Treatment in Inventoried Roadless Areas (IRA)

Several comments were received requesting an alternative that would not have treatments
within Jericho Mountain and Lazyman Gulch IRAs. Under this alternative, there would
be no treatments proposed within IRAs. Failure to treat strategic locations within the
IRAs would not reduce the risk to important values and critical infrastructure that this
project is intended to address. Furthermore, opportunities to manipulate fuels structure to
improve conditions for public and firefighter safety across the landscape would be
constrained across a large part of the project area. In the event of a wildfire within the
IRAs, fire management staff would likely be compelled to restrict ground crew response
due to safety concerns related to snags and inadequate escape routes to safety zones as a
result of the continuous layers of fallen dead trees. Furthermore, the probability of
successfully protecting important values and infrastructure such as the municipal
watershed, public safety and property, soil and water resources would be low.

Build Water Filtration System for the City of Helena

A comment was received requesting an alternative be developed that would examine
building a water treatment plant that can handle the increase in sediment caused by
wildfire in Helena’s watershed. As is discussed in the draft EIS and hydrology specialist
report, wildfires can impact water quality in a variety of ways, many of which are
difficult or expensive to handle by water treatment plants. High turbidity and sediment
loads are likely concerns, though increases in other contaminants also pose problems.
While construction of water treatment facilities for a municipality is outside of the Forest
Service’s mandates, the City of Helena spoke with specialists from the consulting firm
CH2M-Hill to investigate the feasibility of adding a sediment-reducing treatment
component to the Tenmile Water Treatment Plant. This option was determined by the
City to be unfeasible due to high construction and operational expenses.

Only Create Buffers around the IRAs and Private Property

Several comments were received requesting treatments be limited to buffers around IRAs
and/or private property. As mentioned above, treatment units have been strategically
located in order to effectively meet the purposes of the project to improve conditions for
public and firefighter safety across the landscape in the event of a wildfire and to
maintain a consistent quantity and quality of water within the municipal watershed.
Limiting treatments to buffers around IRAs and/or private property would fail to address
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firefighter and public safety in the event of a wildfire across a large part of the project
area. Furthermore, this alternative would eliminate the majority of strategically located
units at the landscape scale designed to achieve a mosaic of vegetation and fuel structure
more resilient to disturbance which would provide for safer, more effective fire
suppression actions.

Eliminate Units (with roads and noxious weeds present) from Fire
Management Proposals

One commenter asked for an alternative to be developed “that eliminates units that have
noxious weeds present on roads within units from fire management proposals.” Because
weeds are generally present along almost all roads within the project area this would
essentially eliminate fire management from all units in which it is proposed. Eliminating
all fire treatments from the project would not meet fuels and site preparation objectives
and also would not meet purpose and need objectives, as described in the “no burn” entry
above.

Expand Treatments West of the Continental Divide

The area west of the Continental Divide is outside the project area. Adding treatments to
the west would change the nature and scale of the project and would therefore be out of
the scope of this project. However, other projects, such as the Telegraph Vegetation
Project, are considering treatments west of the Divide.

No Site-Specific Amendment

Based on comments received, the Helena — Lewis and Clark National Forest considered
an alternative which would not require a site-specific amendment to forest-wide or
management area standards. Analysis demonstrates action alternatives as proposed
would result in a quicker attainment of habitat components associated with big game
standards as a result of rapid regeneration as compared to the no action alternative that
could take a longer amount of time. Additionally, a large portion of the project area is
mapped winter range in which the Forest Plan requires that all winter ranges be closed to
vehicles between December 1 and May 15. Without amending this standard, timing of
implementation would be limited to outside the December 1 to May 15 window which
would limit the project’s ability to timely implement proposed activities. This would
result in extending the duration it would take to achieve project goals and consequentially
result in higher implementation cost especially considering that a large part of the project
area is located within winter range. Also, operating mechanical equipment during the
winter when the ground is frozen or covered in snow greatly reduces potential impacts to
soils and the spread of noxious weeds. Prescribed burning activities during the spring
(prior to May 15) would also be eliminated under a no amendment alternative. The
ability to perform prescribed burning during the spring allows for extended burning
window opportunities. Weather and fuel conditions during other times of the year are
typically not suitable for performing prescribed burns. Also, a site-specific amendment
for forestwide standard 4a would be required for both action alternatives. Analysis
indicated that the Helena — Lewis and Clark National Forests does not have jurisdiction
over a sufficient amount of open roads in the Quartz Creek Elk Herd Unit to influence
road closures and achieve consistency with Standard 4a. To this end, a no amendment
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alternative was not considered further. See the Tenmile — South Helena Wildlife
Specialist report for additional information regarding site-specific Forest Plan
amendment to standards.
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Comparison of Alternatives
This section provides a tabular summary of the effects of implementing each alternative.

The tables® display Purpose and Need, Key Issues, and Resource Measurement Indicators

by alternative. The action alternatives address key issues to varying degrees, dependent

upon specific alternative design elements.

Table 14. Purpose and needindicators by alternative

Purpose and Need Indicators

Alternative 1

Alternative 2

Alternative 3

(Existing
Condition)
Project area trzﬁeé(i— percent and 0 40 / 24,308 30 /18,112
Miles of road decommissioned 0 15 15
Number of damaged or undersized
culverts replaced 0 17 17
Net acres of wetland restored in 0 18 175

Upper Tenmile Creek drainage

Table 15. Significantissues by alternative

Alternative 1

Alternative 2

Alternative 3

Issues (Existing
Condition)
Inventoried Roadless Area
Jericho Mountain IRA acres treated 0 3,944 1,462
Lazyman IRA acres treated 0 3,992 3,440

Elk security and hiding cover
Acres and percent of hiding cover

Black Mountain-Brooklyn Bridge Elk
Herd Unit

Jericho Elk Herd Unit
Quartz Elk Herd Unit
Acres of hiding cover in security areas

Black Mountain-Brooklyn Bridge Elk
Herd Unit

Jericho Elk Herd Unit
Quartz Elk Herd Unit

Acres of hiding cover in intermittent
refuge areas

Black Mountain-Brooklyn Bridge Elk
Herd Unit

Jericho Elk Herd Unit

30,608 / 56%

25,810 / 73%
20,849 / 57%

4,833

3,139
0

1,534
863

5 Incorporates all design features/mitigation measures

19,902 / 37%

18,556 / 53%
19,415 / 53%

3,826

1,498
0

864
863

22,108 / 41%

21,786 / 62%
20,061 / 55%

3,996

2,365
0

1,239
863
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Alternative 1

Issues (Existing Alternative 2 Alternative 3
Condition)
Quartz Elk Herd Unit 981 907 981
% Hiding cover /open road density
mi/mi2 during the hunting season by
elk herd unit Post and (during
Implementation)
Black Mountal['nésjr%onliltyn Bridge Elk 0.8 0.8 (1.14) 0.8 (1.05)
Jericho Elk Herd Unit 1.3 1.3 (1.45) 1.3 (1.47)
Quartz Elk Herd Unit 1.1 1.1(1.21) 1.1(1.14)
Road Activity (miles)
followed by decommissioning 0 43 24
Road maintenance 0 6 4
Road reconstruction 0 32 28
Haul routes 0 38 32
Recreation
Miles of trail within treatment units 0 25 23
Table 16. Resource measurementindicators by alternative
Alternative 1 )
Resource (measurement indicator) (Existing Alternative 2 Altergatlve
Condition)

Hydrology/Aquatic Organisms by 6™ — HUC drainage

Equivalent Clearcut Acres on NFS land within project area

Lump Gulch 4,629
Middle Prickly Pear Creek 2,459
Last Chance Gulch 1,613
Upper Tenmile Creek 3,177
Middle Tenmile Creek 2,566
Lower Tenmile Creek 1,732

Sedimentation from treatment units (tons, probability of sedimentation in the first year after treatment)

Lump Gulch N/A
Middle Prickly Pear Creek N/A
Last Chance Gulch N/A
Upper Tenmile Creek N/A
Middle Tenmile Creek N/A
Lower Tenmile Creek N/A

Sedimentation from Roads (average tons/year)

Lump Gulch 1.7
Middle Prickly Pear Creek --
Last Chance Guich 3.7

5,118 4,875
2,494 2,459
1,906 1,901
4,306 4,139
2,729 2,667
1,765 1,761
0.1 0.0
0.0 0.0
0.1 0.1
0.4 0.1
0.9 0.1
0.1 0.1
1.1 1.1
1.4 1.4
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Alternative 1

- . Alternative
Resource (measurement indicator) (Existing Alternative 2 3
Condition)
Upper Tenmile Creek 14.0 2.2 2.2
Middle Tenmile Creek -- -- -
Lower Tenmile Creek -- -- -
Road decommissioning (miles decommissioned within 150 feet of stream)
Lump Gulch 0 0.1 0.1
Middle Prickly Pear Creek 0
Last Chance Gulch 0
Upper Tenmile Creek 0 18 1.8
Middle Tenmile Creek 0 0 0
Lower Tenmile Creek 0 0 0
Wetlands restored/impacted (net acres restored)
Upper Tenmile Creek 0 17.0 16.5
Vegetation
Vegetation Types — Percent and acres of total treatments
Proposed treatments in Douglas-Fir
and 'ponderosa pine dry warm 0 63/15.780 59/9.808
vegetation types — percent/acres of
total treatments
Proposed treatments in Lodgepole
pine and mixed conifer cool-moist 0 37/8528 31/5158
vegetation types — percent/ acres of
total treatments
Proposed Treatmentin Grassland
warm and dry vegetation types — 0 0 10/1,662
percent/acres of total treatments
Snags/ac in Third Order Drainages (post treatment)
Drainage 1001-1 100 78 78
Drainage 1001-2 195 91 172
Drainage 1001A 206 194 196
Drainage 0814 71 58 63
Drainage 0809C 35 34 35
Fuels
Tenmile Watershed - 38,674 acres 0 38 29
(Percent of area treated)
Flame length Treatment
(Percentchangein Type
flamelength/Feet) 1\ vement NA/73 59.7/2.9 53.4/3.4
Harvest
Clearcutwith NA/21.4 67.2/4.3 78.0/4.7
Leave Trees
Shelterwood NA/16.7 82.7/5.9 725/4.6
with Leave
Trees
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Resource (measurement indicator)

Alternative 1

(Existing
Condition)

Alternative 2

Alternative
3

Percent changein

fireline intensity/
fireline intensity
(BTUIFTIS)

Shaded Fuel
Break

Low Severity
Grassland
Prescribed
Fire

Low Severity
Prescribed
Fire

Mixed Severity
Prescribed
Fire

Private Land
Buffers

Precommercia
| Thin

Treatment
Type
Improvement
Harvest

Clearcutwith
Leave Trees

Shelterwood
with Leave
Trees

Shaded Fuel
Break

Low Severity
Grassland
Prescribed
Fire

Low Severity
Prescribed
Fire

Mixed Severity
Prescribed
Fire

Private Land
Buffers

Precommercia
| Thin

Predicted increase in acres of
potential noxious weed infestations
resulting from proposed activities.

NA/4.0

NA/4.4

NA /6.6

NA/3.0

NA/10.9

NA/15.8

NA/501.5

NA/1892.8

NA/1333.4

NA/187.4

NA/194.8

NA/447.4

NA/118.6

NA/851.3

NA/1275.2

Noxious Weeds

Wildlife®

349/54

57.8/1.9

58.1/2.6

729/1.6

66.1/3.8

78.1/3.3

75.7/120.1

81.1/175.1

89.1/322.1

56.0/247.4

82.9/39.0

79.7/79.5

94.8/17.9

71.4/253.9

87.1/156.4

3,494

6 Alsoincludes elk significant issue measurement indicators

45.0/2.2

25.0/3.3

60.6/2.6

433/1.7

66.1/3.7

76.6 /3.7

69.5/153.0

88.1/225.2

85.4/194.7

66.2/63.4

43.4/110.3

79.9/90.1

82.6/20.6

71.2/245.0

84.0/203.5

2,564
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Alternative 1

Resource (measurement indicator) (Existing Alternative 2 Altergatlve
Condition)
Elk

Elk habitat effectiveness on summer range (Post and During Implementation)
Black Mountain-Brooklyn Bridge Elk

Herd Unit 65/NA 65/56 65/58
Jericho Elk Herd Unit 56/NA 56/52 56/51
Quartz Elk Herd Unit 58/NA 58/53 58/56

% Hunting season elk security by elk herd unit post and during projectimplementation
Black Mountain-Brooklyn Bridge Elk

Herd Unit 16/NA 16/13 16/15
Jericho Elk Herd Unit 12/NA 12/12 12/12
Quartz Elk Herd Unit 0/NA 0/0 0/0

% Hunting season intermittent refuge areas by elk herd unit post and during project implementation
Black Mountain-Brooklyn Bridge Elk

Herd Unit 5/NA 5/3 5/5
Jericho Elk Herd Unit 3/NA 3/3 3/3
Quartz Elk Herd Unit 5/NA 5/3 5/5

% Elk thermal cover by elk herd unit on winter range
Black Mountain-Brooklyn Bridge Elk

Herd Unit 17 13 15
Jericho Elk Herd Unit 25 8 9
Quartz Elk Herd Unit 16 13 13

Lynx
% Lynx Analysis Unit (LAU) in early stand initiation habitat

LAU di-04 3 3 3

LAU di-05 3 14 11

LAU di-06 1 4 2

% Lynx Analysis Unit (LAU) in stand initiation hare habitat

LAU di-04 10 10 10

LAU di-05 2 1

LAU di-06 6 6 6

% Lynx Analysis Unit (LAU) in multistory hare habitat

LAU di-04 32 32 32

LAU di-05 26 22 23

LAU di-06 37 36 37

Other Wildlife Species
Acres of potential Northern Goshawk

habitat (Nesting) in the project area 24,313 19,894 21,541
Acres ofimproved large ponderosa
stands (improved flammulated owl 0 2,726 2,211

habitat)
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CHAPTER 3. AFFECTED ENVIRONMENT AND
ENVIRONMENTAL CONSEQUENCES

Introduction

This section presents the biological, physical and socioeconomic environments of the
affected project area and the potential changes to those environments due to
implementation of the alternatives. It also presents the scientific and analytical basis for
comparing the alternatives as described in Chapter 2.

This chapter is arranged by resource area, starting with an overall introduction to
vegetation to provide the reader a better understanding of the overall vegetative
condition. Following each resource description is a discussion of the potential effects
(environmental consequences) to the resources associated with the implementation of
each alternative. Potential effects, including direct, indirect, and cumulative effects are
disclosed. Effects are quantified, where possible, and qualitative discussions are also
included. Acre totals are approximate within tables and text due to rounding.

This analysis uses best available science, but recognizes that opposing science exists. A
literature review of opposing science sent to the project by the public in scoping
responses was reviewed and where appropriate, incorporated information within literature
into analysis, issue statements and the development of alternatives.

This DEIS incorporates by reference the resource specialist reports in the project record
(40 CFR 1502.21). Specialist reports contain detailed data, executive summaries,
regulatory framework, assumptions and methodologies, analyses, conclusions, maps,
references, and technical documentation that the resource specialists relied upon to reach
conclusions in the DEIS. This chapter presents the relevant resource components of the
existing environment — the base line environment. It describes the resources of the area
that would be affected by the alternatives. This chapter also discloses the environmental
effects of implementing the alternatives. These form the scientific and analytical basis for
comparing the alternatives described in chapter 2. All resource professionals have
integrated the design features and mitigation measures described in chapter two into their
analyses and conclusions.

This DEIS incorporates the Forest Plan by reference and tiers to the FEIS completed for
the Forest Plan, and amendments. This DEIS also tiers the BLM Butte Field Office
Resource Management Plan (RMP) Record of Decision. The discussions of resources
and potential effects take advantage of existing information included in the Forest Plan,
the BLM Butte Field Office RMP and other sources as indicated. Where applicable, such
information is briefly summarized and referenced to minimize duplication. The planning
record includes all project-specific information such as resource reports, ecosystem
analyses, and other results of field investigations. The record also contains information
resulting from public involvement efforts. The planning record is available for review by
contacting the Helena National Forest office.
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Analyzing Environmental Consequences

Environmental consequences are the effects of implementing an alternative on the
biological, physical, economic, and social environment. The Council of Environmental
Quality regulations implementing the National Environmental Policy Act include a
number of specific categories to use for the analysis of environmental consequences.
Several form the basis of much of the analysis that follows. They are explained briefly
here.

Direct, Indirect,and Cumulative Effects

Direct environmental effects are those occurring at the same time and place as the initial
cause or action. Indirect effects are those that occur later in time or are spatially removed
from the activity, but would occur in the foreseeable future. The project is expected to be
active over approximately the next 10 to 15 years, or from the time the decision is made
to full implementation. Cumulative effects result when the incremental effects of actions
are added to other past, present, and reasonably foreseeable future actions, regardless of
what agency or person undertakes such actions. Cumulative effects can result from
individually minor, but collectively significant, actions taking place over a period of time.
Past activities contributed to the existing condition and are considered in the affected
environment. Present and reasonably foreseeable future actions are assessed along with
the effects of the proposed action to determine whether significant cumulative effects
may occur.

In order to understand the contribution of past actions to the cumulative effects of the
proposed action and alternatives, this analysis considers the current environmental
conditions as a reflection of the aggregate impact of all prior human actions and natural
events that affected the environment and might contribute to cumulative effects.

The cumulative effects analysis does not attempt to quantify the effects of past human
actions by adding up all prior actions on an action-by-action basis. There are several
reasons for not taking this approach. First, a catalog and analysis of all past actions would
be impractical to compile and unduly costly to obtain. Current conditions have been
impacted by innumerable actions over the last century, and trying to isolate the individual
actions that continue to have residual impacts would be nearly impossible. Second,
providing the details of past actions on an individual basis would not be useful to predict
the cumulative effects of the proposed action or alternatives. In fact, focusing on
individual actions would be less accurate than looking at existing conditions, because
there is limited information on the environmental impacts of individual past actions, and
one cannot reasonably identify each and every action over the last century that has
contributed to current conditions. Additionally, we cannot focus on the impacts of past
human actions and ignore the important residual effects of past natural events, which may
contribute to cumulative effects just as much as human actions. By looking at current
conditions, we are sure to capture all the residual effects of past human actions and
natural events, regardless of which particular action or event contributed those effects.
Furthermore, the Council on Environmental Quality issued an interpretive memorandum
on June 24, 2005 regarding analysis of past actions, which states, “agencies can conduct
an adequate cumulative effects analysis by focusing on the current aggregate effects of
past actions without delving into the historical details of individual past actions.” The
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cumulative effects analysis in this EIS is also consistent with Forest Service National
Environmental Policy Act (NEPA) Regulations (36 CFR 220.4(f)) (July 24, 2008). This
EIS is also consistent with the Council on Environmental Quality memo from James L.
Connaughton titled “Guidance on the Consideration of Past Actions in Cumulative
Effects Analysis” dated June 24, 2005, incorporated by reference.

The Helena National Forest Schedule of Proposed Actions (SOPA) was reviewed and
forest and district personnel consulted to identify current and reasonably foreseeable

projects on the Helena Ranger District. Contacts were made with adjacent Forests for
proposed activities to be considered for affected resources cumulative effects analysis.

Assessment areas vary by resource, and so do the other actions included in each
cumulative effects analysis. Cumulative effects may include estimated effects from
present logging (timber harvest, fuels treatments, road and landing construction and
maintenance) and wildfire activities (e.g. suppression activities and the affected burn
areas). Other actions may include but are not limited to grazing, mining and fuels
reduction and/or forest health projects in the vicinity.

Ongoing activities include annual road maintenance, firewood gathering, recreation trail
use for hiking and snowmobiling, dispersed camping, hunting, and appropriate responses
for fire suppression. The past, present and reasonably foreseeable actions considered for
this project analysis are displayed in appendix C to this DEIS.

Forested Vegetation

Introduction

This Forest Vegetation Report provides analysis of the existing condition of the major
vegetation types within the project area and the effects of the proposed action on those
major vegetation types. A discussion of dominant disturbance processes provides the
characterization of change that has occurred over time to the vegetation types. This
provides the basis for the analysis.

The western half of the project area, the Tenmile Watershed (29,692 acres), is
characterized by productive lodgepole pine growing on Douglas-fir and subalpine fir
habitat types that were initiated by wildfire prior to 1900. Over the last century the
homogeneity of the forest has not been substantially fragmented by modern timber
harvest or wildfire. With the exception of limited areas, the landscape became
characterized by densely growing mature lodgepole pine trees. As a result, the mountain
pine beetle (MPB) outbreak caused extensive mortality peaking in 2009, affecting all
mature lodgepole pine stands with intensities greater than 90 percent mortality in some
stands. There are also stands mixed with Douglas-fir, subalpine fir, and Engelmann
spruce, and limited areas dominated by these species as well as natural meadows.

The eastern half of the project area, the South Helena Landscape (24,745 acres), contains
a lesser amount of lodgepole pine compared to the Tenmile Watershed, and is principally
characterized by dry Douglas-fir and ponderosa pine forests intermixed with grasslands.
More extensive modern management has occurred in this area, including logging, hand
treatments, and prescribed burning. These drier vegetation types historically would have
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burned with relatively high frequency. The lack of natural fire in this landscape has
resulted in a buildup of surface fuels, ladder fuels (small trees) and conversion of seral
types such as ponderosa pine to more shade tolerant species such as Douglas-fir. The
MPB outbreak caused mortality to the majority of mature ponderosa pine, adding
additional fuel loading to these dry forests. Due to its proximity to the City of Helena,
this portion of the landscape has been subject to more recent treatments focused on
hazardous fuel reduction, though these treatments occurred prior to the MPB epidemic.

The relevant issue to this analysis is the changes that have occurred to forest vegetation
as aresult of the mortality caused by the mountain pine beetle epidemic. Every pine
stand that is larger than 5 inches in diameter has been affected by the mountain pine
beetle epidemic in the project area (an estimated 23,541 acres of lodgepole pine and
ponderosa pine with dead or dying trees over the majority of the stand).

This change in the composition of live and dead trees has resulted in a change in the
forest fuel profile, which will be explored in more detail with the Fuels Report.
However, this change in the fuel profile also affects the current and future stand
dynamics of the forest, and will be analyzed.

Tree mortality within the project area has a direct affect to key habitat features and
important tree species components that represent habitat. Early-seral, mid-seral, and late-
seral stand conditions along with tree species diversity that results in forest- and stand-
heterogeneity, forest- and stand- resiliency, old growth and snags will be analyzed; the
habitat components that are represented by these species are discussed in the Wildlife
Report.

The spatial vegetation analysis area is the project area, and encompasses 61,395 acres
(Forest Service ownership, 49,546 acres; BLM ownership, 1,043; private ownership,
7,512 acres; other ownership, 799 acres — includes 138 acres of City of Helena
ownership). The analysis area includes all proposed activities on Forest Service and
Bureau of Land Management (BLM) Lands. The temporal timeframe covers the span of
time in which the effects of the proposed actions were analyzed. This period takes into
account the cumulative effects of all actions up to the present, and extends into the future
for 50 years.

Assumptions

Forested vegetation is dynamic and analysis requires assumptions. Climate change
presents an aspect of uncertainty in future conditions, disturbance regimes, and vegetative
responses. This analysis assumes that tree species evolved with different fire frequencies,
and that fire suppression has disrupted natural fire frequencies. Relationships between
climate, natural disturbances such as fire and insects, and human activities such as fire
suppression are synergistic and complex forces that impact vegetation structure and
condition. It is assumed that fire suppression policies will continue in the area.

A variety of well-researched, documented, and accepted analysis tools are used, including
statistically valid sampling (FIA plots, common stand exams) and the Forest Vegetation
Simulator model (FVS).
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Based on yearly aerial detection surveys (ADS), it is assumed the mountain pine beetle
has primarily run its course in the Project Area; substantial additional mortality is not
anticipated although localized beetle populations may still be active.

The analysis of the major vegetation type conditions that comprise the project area will
center on a discussion of dominant disturbance processes. This provides the
characterization of change that has occurred over time to the forest vegetation types and
with this basis offers the context for analyzing the effects of the alternatives and future
trends for no action and action over a 50 year period.

The MPB outbreak caused extensive mortality in mature pine-dominated stands peaking
in 2009, affecting over 45 percent of the forest vegetation types with the majority of those
stands now comprised of dead pine trees. However, the impact of the MBP outbreak is in
virtually all conifer stands within the project area, as pine species occur within all
forested areas at all elevations within the project area. Homogeneity in this watershed
has shifted from one dominated by mature trees to one dominated by heavy fuel loading
and seedling re-initiation, with a smaller percentage of scattered mature trees. This
change in the composition of live and dead trees has resulted in a change in the forest fuel
profile, affecting the current and future stand dynamics of the forest within the project
area.

The eastern half of the project area is principally characterized by dry Douglas-fir and
ponderosa pine forests intermixed with grasslands. These drier vegetation types
historically would have burned with relatively high frequency. The lack of natural fire in
this landscape has resulted in a buildup of surface fuels, ladder fuels (small understory
trees) and conversion of seral types such as ponderosa pine to more shade tolerant species
such as Douglas-fir. The MPB outbreak caused extensive mortality to the mature
ponderosa pine and lodgepole pine component of this area, creating additional fuel
loading to the existing fuel profile.

The extensive mortality to mature pine trees throughout the project area is neither an
improvement nor considered an unraveling of the forest ecosystem, rather the changed
condition presents issues around stand productivity and long-term management as well as
an elevated fire risk to all local communities in or adjacent to the project area with the
dramatic increase in fuel loading. In particular, the proximity of the dry-forest — fuel-
loaded -complex in the eastern half of the project area (South Helena area) presents a fire
suppression hazard with elevated fire risk to more densely populated communities.

The existing forest vegetation condition of the project area represents a significant
departure from Forest Plan objectives and goals.

Information Used

A variety of well-researched, documented, and accepted analysis tools are used. The
following section describes databases and models that are used to describe the vegetation
resource. More detailed protocols, limitations, and assumptions are documented in the
Project File.

Region 1 Existing Vegetation Map Product (R1-Vmap) is a vegetation map product
produced by the Northern Region Geospatial group (USDA 2011a; USDA 2009a). This
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is a satellite imagery based map that includes all the land on the HLCNF, plus a one-mile
buffer surrounding the administrative boundary. The information is grouped into
vegetation that is alike and organized by polygon-based map units. A polygon is an area
fully encompassed by a series of connected lines. Each polygon has a life form, canopy
cover, vegetation type, and size class (where tree canopy cover occupies at least 10%).
Additional information is attached to each polygon, using a digital elevation model,
which includes the majority elevation, slope, and aspect. R1-Vmap attributes have been
validated through a process outlined in the documentation for The Region 1 Existing
Vegetation Map Products Release 9.1.1 (USDA 2009a) and the accuracy of the various
data items has been assessed as described in R1-Vmap Accuracy Assessment Procedures
for Region 1 (USDA 2009b). An accuracy assessment for the VMap product specific to
the Eastside Forests, including the HLCNF, was conducted in 2010 (USDA 2010a). It is
also important to ensure the map product meets minimum accuracy standards when used
at smaller scales for project analysis. Therefore, an accuracy assessment of VMap was
performed for the combination boundary area to determine its statistical reliability for use
at the project scale, the results of which are available in the project file (USDA 2013).
The product exceeds the national standard for geospatial accuracy for all attributes.

Aerial Detection Surveys (ADS) are maps of visible insect and disease presence
generated annually in the Northern Region based on visual observations taken during
survey flights. Surveys include estimates of trees and acres affected, and the data is
published by Forest Health and Protection. Trees infested by bark beetles often retain a
green crown for a full season after being attacked; ADS therefore reflect the previous
year’s beetle infestation by detecting the changing tree colors. The Tenmile — South
Helena project area has been flown every year from 2006 to 2013. The aerial survey
standards and GIS mapping handbook for this data are in the project file (USDA 1999;
USDA 2003).

Inventory Data

Data collection procedures described here are statistically based plot measurements. The
Forest Service has established quality control measures to assure established error
tolerances are met.

Forest Inventory Analysis Inventory

Forest Inventory and Analysis (FIA) is a dataset made up of hierarchical points
established to a nationwide systematic grid. These plots record the canopy cover of the
dominant vegetation species: tree heights, diameters, habitat type, age, physical defects,
insect and disease activity, ground cover, and fuel loading. Information is recorded for
understory species and ground cover as well. FIA points provide a grid based,
statistically reliable inventory dataset across the Forest using national data collection
protocols. The HLCNF has added points that intensify the base grid, by placing four
times the number of points across the Forest, using collection protocols established for
the Northern Region compatible with the national protocols as defined in Region 1 Grid
Intensification Using CSE protocols Field Procedure (USDA 2008) and Common Stand
Exam Field Guide for Region 1 (USDA 2012b). This dataset is referred to as “intensified
grid data.” The four times intensification plots are appropriately used to describe various
habitats for Forest-wide, mountain range or watershed-level analyses. Due to the MPB
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epidemic, tree data on grid intensification plots were re-read to determine mortality
levels.

FSVeg (Field Sampled Vegetation) and Stand Examinations

FSVeg is a warehouse for data that is recorded using standard data collection protocols.
Data housed in FSVeg includes FIA intensified grid data, described above, and stand
examination data. Stand examinations are statistical plot surveys taken at the stand-level,
measuring stand characteristics such as species, heights, diameters, physical defects and
insect and disease activity of trees. Stand examinations are used at the stand level only.
They are taken according to R1 CSE protocols (USDA 2012b) and provide statistically
reliable estimates within a stand. Stand exam data does not exist for every stand, but are
used to determine old growth conditions where available. Stand examinations were
purposively sampled and are not available for all treated areas; therefore they cannot be
statistically extrapolated to represent any area other than the stand in which the data was
collected. Most stand exams available in the analysis areas were taken in the 1980s and
1990s; the FVS model (described below) is used to “grow” these stands into the future.
In addition, several new stand exams were collected in 2014 with the primary purpose of
assessing whether old growth conditions are present.

R1 Old Growth Report Utility

This utility in FSVeg produces the Region 1 FSVeg Old Growth Report based on the
Region’s old growth definition and minimum criteria found in Green et al (1992).

Details regarding this Utility are documented in the project record (USDA 2010b).
Associated characteristics such as vertical structure, snags, live trees with broken tops,
downed logs, and live trees with decay are also considered. The utility includes a future
condition determination in which 10-year increments are added to the age of the trees to
predict when the stand might become old growth. No mortality is modeled. The utility is
run on stand examinations to assist in the spatial designation of old growth stands in third
order drainages. It is also run on FIA intensification data to derive non-spatial but
statistically reliable estimates of old growth abundance at larger scales.

R1 Summary Database

The R1 Summary Database is a data analysis system used to analyze intensified grid data.
This database is provided by the Northern Region of the Forest Service Inventory and
Analysis Team (USDA 2006a). The database is used to make various vegetation
condition estimates. FSVeg individual tree data is summarized as plot level data in FVS,
and is used as the base data in the Summary Database. This database reflects the most
current data available and was used to derive estimates of snags and old growth. Specific
wildlife habitat amounts were also derived from this database. Statistical estimates were
derived for all summarized conditions. In addition, the Summary Database contains site-
specific and analysis-specific data.

Forest Vegetation Simulator (FVS)

The Forest Vegetation Simulator (FVS) is an individual-tree, distance-independent
growth and yield model that predicts forest stand dynamics. FVS is used extensively by
government agencies, industry, educational institutions, and private landowners. Forest
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managers have used FVS to summarize current stand conditions, predict future stand
conditions under various management alternatives, and update inventory statistics.

Several proposed treatment units were chosen to display representative effects. In this
context, FVS provides estimates used to compare trends. Qualitative discussions
accompany data to ensure analysis reflects current and predicted conditions. FVS is
used to model current and future forest structure conditions for each alternative in the
example units. Detailed documentation, assumptions, and all data generated from FVS
are available in the project record. There are limits to what FVS can accurately predict
due to the wide range of factors that influence stand development over time (USDA
2002a).

Forest Activity Tracking System (FACTS)

The Forest Service ACtivity Tracking System (FACTS) is an activity tracking system for
all levels of the Forest Service. It supports timber sales in conjunction with TIM
Contracts and Permits; tracks and monitors NEPA decisions; tracks KV trust fund plans
at the timber sale level, reporting at the National level; and, it generates National,
Regional, Forest, and/or District Reports. FACTS is the current activity database in
which all management and natural events are recorded. Records in this database date
back generally to the 1950s.

Silvicultural Diagnoses and Field Visits

Detailed field diagnoses (walk-through surveys) were done by silviculture personnel.
The documentation package includes a summary of vegetation structure and conditions,
insect activity, evidence of past activity, snag conditions, an old-growth assessment, and
photographs. Additionally, field visits have been made by all of the resource specialists
involved in this project.

Literature

The best available science was reviewed, including citations provided from public input.
Peer reviewed documents were selected when possible.

Methodology

Methodology and Scientific Accuracy

This analysis is based on the best available science and acknowledges that there is
incomplete and unavailable information. Scientific uncertainty, incomplete information,
and controversy among experts are inescapable facets of the scientific process (Clarke
2006). Uncertainty arises from factors such as complexity, natural variability, random
variation, measurement error, and lack of knowledge (Clarke 2006). Elements of
uncertainty are considered qualitatively. Policy measures designed to deal with
uncertainty include public participation, interdisciplinary processes, and monitoring
(ibid).

There are a series of tables that display numbers of acres and percentages. All raw
numbers and calculations can be found in the Project file. The values shown are rounded.
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In some cases due to rounding the total is slightly less or more than the actual total; in
these cases, an acre or percentage was added to or subtracted from the largest value.

Vegetation Structure and Composition Methodology

Descriptions of existing vegetation are derived by summarizing available data, primarily

VVMap, using GIS tools and pivot tables. Additionally, the R1 Summary Database is used
to summarize FIA grid intensification data. Fine scale information is derived from stand

examinations where available and site visits.

Existing Vegetation Methodology

One basic forested vegetation description used is forest type, which is simply the tree
species that currently dominates. Dominance can be determined from aerial

photography, satellite imagery, data collection, or field visits. Using more refined
definitions specified by FIA, R1 VMap, and the R1 Summary Database protocols (USDA
2011a); dominance type or group similarly denotes the dominant species based on the
percent cover of species or groups of species in a polygon. There is a tie between
existing vegetation and potential vegetation, but the current dominant species may not be
the same as the potential dominant species. For example, a ponderosa pine forest or
dominance type often grows on a Douglas-fir habitat type and is perpetuated by frequent
disturbance. In these areas, if disturbance does not occur, eventually the forest type
would shift to Douglas-fir through succession.

It is also useful to describe the structure of the existing vegetation. At the broad to mid-
scale, the HLCNF uses VMap to describe two elements of forest structure: canopy cover
and tree size class which are somewhat similar to the vegetation classes described for
biophysical settings. The density of tree stems is depicted by canopy cover, which is a
measure of the coverage of tree crowns in a stand as a percentage of the land area. VMap
displays four classes of canopy cover. The second structural element is tree size, which
is a measure of the tree trunk diameters. VMap also displays four classes of tree size,
which can be generally correlated to age classes or stand developmental stages.

Forested Vegetation, Affected Environment
Introduction

Desired Future Condition, Indicators, & Measures

The desired future condition (DFC) of forested vegetation is a diverse mosaic of patch
and pattern that provides the ecosystem services required from this landscape. The
elements of this DFC are displayed in the figure below. Some of these elements are
addressed in other resource reports, as noted. To analyze how each Alternative moves
the landscape toward the desired condition, indicators and measures are used. These are
displayed for the short term (within 5 years) and where applicable, long-term (50 years).
Because forests are long-lived, additional effects after 50 years may be discussed
qualitatively as well.
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0 Inthe shortterm, the Desired Future Conditionis a mosaiclandscape that trends toward:
= Standskilled by MPB have diverse and robust reforestation.
= Age classdiversity enhanced to provide opportunity for future diversification.
= Diversityinspecies and densityon a mosaicto enhance resilience.
0 The longtermDesired Future Condition is resiliency to future disturbance regimes, including climate
change.
= The forested mosaicis diverse insize-type-age sothat disturbances are appropriately constrained in
spaceandtime.

Figure 20. Forested vegetation desired future condition elements.

The indicators for this vegetation analysis, with their associated measures are:

Table 17. Forest vegetation indicators and units of measure.

Resource

. Qualitative Unit of Measure Quantitative Unit of Measure
Indicators
MPB-impacted N Measured by acres of regenerated
one
forestregenerated forest
Measured by acres of age class
Resili ithi diversity
esilience within . : ;
forested stands None Measured by acres of species d|verS|Fy
And measured byacres of stand density
diversity
Measured by a qualitative discussion of
Landscape landscape-level resiliency with patch- None
heterogeneity mosaic differences between the
alternatives

Analysis Area Spatial and Temporal Boundaries

The spatial vegetation analysis area is the project area, and encompasses 61,395 acres
(Forest Service ownership, 49,546 acres; BLM ownership, 1,043; private ownership,
10,007 acres; other ownership, 799 acres — includes 138 acres of City of Helena
ownership).  The analysis area includes all proposed activities. The temporal timeframe
covers the span of time in which the effects of the proposed actions were analyzed. This
period takes into account the cumulative effects of all actions up to the present, and
extends into the future for 50 years.

Landscape Level Processes

Composition and configuration of vegetation in the Tenmile — South Helena project area
prior to European settlement was shaped by natural disturbances and processes and to a
lesser extent, Native American land management. Natural disturbances and processes
that influenced and would continue to influence vegetation in this area include climate
variability, watershed processes (i.e. flooding, mass wasting, debris flows, avalanches),
fire events, and insect population dynamics. Native American land management was
characterized by fire ignitions for travel corridors, forage improvement, game habitat
improvement, and maintenance of native plant food sources. More recently, vegetation
after European settlement has been shaped by Forest Service management practices, such
as timber sale activity, domestic grazing and fire suppression. Forest conditions and
structures exist because of the physical site they occupy and disturbances to which they
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are exposed. Broad-scale processes interact with each other in time and space to impact
vegetation conditions.

Heterogeneity is the quality of consisting of dissimilar elements, as with mixed habitats
or cover types occurring on a landscape (Turner et al 2001). Heterogeneity on forest
landscapes may occur as mosaics of patches generated by many events, but also may be
created by single large events that occur infrequently (Kashian et al 2005). Resiliency
refers to the capacity of a system to tolerate disturbance without shifting to a qualitatively
different state that is controlled by a different set of processes (Turner et al 2012).
Sustainability refers to the use of the environment and resources to meet current needs
without compromising the ability of a system to provide for future generations (Turner et
al 2012). Because landscapes are dynamic and unique there is no optimal landscape
mosaic that will increase all ecosystem services; however land managers can intervene in
some drivers to sustain ecosystems services (Turner etal 2012). The appropriate level of
heterogeneity for a landscape varies, but generally a resilient forested landscape is made
up of a mosaic of age classes, composition, and succession stages because variability
ensures that not all areas are equally susceptible to the same disturbances at the same
time. As an example, mountain pine beetle (MPB) has recently played a dramatic role in
altering conditions of vegetation in part due to widespread homogeneity of susceptible
similar-aged mature pine-dominated stands.

Succession

Succession is the progression of change in the composition, structure, and processes of a
plant community through time (Winthers et al. 2005). Change occurs constantly in a
natural ecosystem—sometimes in small ways, such as the death of an individual tree, or
in large ways through wildfire, insects, disease, or management. Succession occurs
constantly in most vegetation types. Immediately following severe disturbance, the forest
is classified in the early seral stage, or stand initiation. This stage is often dominated by
shade-intolerant, fast-growing trees which establish quickly (Tappeiner 1l et al. 2007). In
the absence of disturbance, the forest progresses through mid- seral stages (stem
exclusion) and then into stand re-initiation in which shade-tolerant species establish
under the canopy. Eventually, without disturbance the ecosystem moves into late seral
stages (climax) in which shade-intolerant species may become excluded. Frequent
natural disturbance may prevent a site from ever reaching a climax state. Many structural
processes occur during the successional development of forest stands, including
establishment, canopy closure, competitive exclusion, lower tree canopy loss, biomass
accumulation, density-dependent tree mortality, density-independent tree mortality,
canopy gap initiation and expansion, generation of coarse woody debris, understory re-
development, establishment of shade-tolerant trees, maturation of pioneer tree cohort,
canopy elaboration, development of tree decadence, and pioneer cohort loss (Franklin et
al 2002).

Forest Carbon Cycling and Storage

As a major disturbance on the landscape, the mountain pine beetle (Dendroctonus
ponderosae) epidemic and associated large-scale pine-species (lodgepole pine, ponderosa
pine, and whitebark pine) mortality is affecting forest carbon storage. Every pine stand
that is larger than 5 inches in diameter has been affected by the mountain pine beetle
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epidemic in the project area (an estimated 23,541 acres of lodgepole pine and ponderosa
pine with dead or dying trees over the majority of the stand). The impact of the MBP
outbreak is in virtually all conifer stands within the project area, as pine species
occurrence is within all forested areas at all elevations within the project area. In these
areas, forest stands have shifted from a carbon sink to a source with dead trees releasing
carbon to the atmosphere as they decompose. Over time these areas may shift back into a
sink stage in their carbon cycle when carbon uptake by new tree regeneration exceeds the
emissions from decomposing dead organic material. Total forest ecosystem carbon
stored in the Northern Region of the Forest Service has steadily increased from 1990 to
2014, although carbon stocks on the HLCNF have decreased (USDA 2015).

Net ecosystem productivity (NEP) is a direct measure of the degree to which an
ecosystem is a source (NEP<O) of, or a sink (NEP>0) for atmospheric carbon over the
time period of interest (Brown et al. 2010). NEP is negative (or decreased) when carbon
lost through decomposition exceeds that gained through photosynthesis. The mountain
pine beetle epidemic has affected the NEP in these stands in several ways. First, stand
photosynthesis has been dramatically reduced with the increasing severity of attack due
to the death of canopy trees. This is accompanied by a corresponding decrease in stand
respiration, i.e. release of carbon dioxide. The decline in photosynthesis could be
reduced by increased growth of tree seedlings, saplings, trees that survive the beetle
attack, shrubs, grasses, and forbs (Brown et al. 2010). A substantial increase in carbon
release would be expected once dead standing trees begin to fall and decompose in the
next 5-15 years from when the trees are Killed, which for most pine trees in the project
area was 2009; these fall rates of pine trees are predicted by Mitchell and Preisler (1998).

Because mountain pine beetles kill larger pine trees (lodgepole, ponderosa and
whitebark) preferentially, these Killed trees represented proportionally larger values of
carbon stocks (or sequestration) and above-ground tree carbon production in Killed trees
within stands. More and larger trees killed results in greater decreases in carbon
sequestration. Stand-level carbon can be recovered to pre-outbreak values in 25 years or
less; it takes 50-160 years to recover to carbon storage values from simulations where
stands were not attacked. The size distribution of surviving trees can shorten this
timeframe; a greater number of smaller trees store carbon at a greater rate through an
amplified growth rate when compared to larger survivors, having a greater capacity to
take advantage of increased resource availability (Pfeifer et al. 2010). Successful tree
regeneration is a much more critical factor in recovering carbon than stand age class
distribution or tree density. As long as post-disturbance lodgepole pine stands support
enough trees to have the structural characteristics of forests rather than shrublands,
grasslands, or other kinds of non-forest vegetation, they would recover pre-disturbance
carbon stocks quickly and the landscape would be resistant to long-term changes in
carbon storage (Ryan et al. 2008).

Pregitzer and Euskirchen (2004) synthesized results from 120 separate studies of carbon
pools and carbon fluxes for boreal, temperate, and tropical biomes. They found that
forest age is a highly significant source of variability in NEP at the biome scale. In
temperate forests such as those in the project area, the mean NEP was negative (a carbon
source), but also the most variable in young stands (0-10 years). Mean NEP is positive
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and is highest (a carbon sink) in stands 11-30 years old, declining thereafter as stands
age, but still remaining positive.

These studies also reveal a general pattern of total carbon sequestration declining after
disturbance, increasing rapidly during intermediate years, and then declining over time
until another significant disturbance (timber harvest or tree mortality resulting from
drought, fire, insects, disease, or other natural disturbances) Kkills large numbers of trees
and again conwverts the stands to a carbon source. In this situation, carbon emissions from
the decay of dead biomass exceed the amount of carbon removed from the atmosphere by
photosynthesis within the stand. Over the long-term (centuries) net carbon storage is
often zero if stands regenerate after disturbance because re-growth of trees recovers the
carbon lost in the disturbance and in decomposition of trees killed by the disturbance
(Kashian et al. 2006).

Recent scientific literature confirms some general patterns of forest carbon storage and
release over the period of forest stand development and natural or induced disturbances.
For large-scale context, our nations’ forests have and continue to sequester vast amounts
of carbon, equivalent to approximately 10 percent of annual U.S. carbon dioxide
emissions from burning fossil fuels, with some estimates are as high as 19 percent (Heath
and Smith 2004; Birdsey etal. 2006; Ryan et al. 2010; McKinley et al. 2011).

Nationally, forests are a net carbon sink, sequestering far more carbon than they release.

Fluctuations in temperature and precipitation that characterized historic climate likely
influenced vegetation distribution and patch size in the Tenmile — South Helena project
area by affecting other processes such as germination and establishment of native species,
fire regimes, insect activity, erosion, and stream morphology. Despite the uncertainty of
future climate conditions at local scales, the majority of published science suggests that
climate changes may strongly influence the frequency, intensity, and size of disturbances
(such as fire and extensive insect outbreaks) in coming decades on areas of the Helena
National Forest. These disturbances have important consequences for community
protection, timber water yield, carbon storage, timber production, invasive species, and
public perception of forest management. Changes in disturbance prompted by climate
change are likely as important as incremental changes in temperature and precipitation
for affecting ecosystem productivity and species composition.

Insects

Mountain pine beetle (MPB) has been the most active insect on the HLCNF in recent
years. The MPB outbreak reached the peak of its acreage extent in 2009 and has been
subsiding since. On the HLCNF, MPB infestation peaked at 585,557 acres in 2009
(Gibson 2009), covering over 60 percent of the administrative land base. While most of
the trees Killed were lodgepole pine, ponderosa and whitebark pine were also affected.

The progression of the outbreak is easily visualized by utilizing yearly Aerial Detection
Surveys. Each year, some portions of the Forest are not flown. Additionally, each year
active infestation polygons are mapped and may overlap with previous years; therefore
the acres mapped are not necessarily cumulative. Finally, on a given polygon only the
“primary” insect map is included in data summaries; therefore, when MPB is mapped and
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summarized, other pests such as western spruce budworm that may also be present on
that polygon are not shown.

MPB infested acres are currently below 2006 levels, when the epidemic on the HLCNF
began. However, active MPB pockets are present where living hosts remain. The other
two insects of interest on the HLCNF are western spruce budworm (WSB; Choristoneura
occidentalis) and Douglas-fir beetle (DFB; Dendroctonus pseudotsugae). WSB remains
active, with population fluctuations year to year. This prolonged outbreak may be a
consequence of warm weather and multi- layering in Douglas-fir forests. Despite a brief
population build after the wildfires of 2000, DFB populations remain low, but hazard
exists due to tree density, drought, and WSB defoliation.
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Figure 21. Forest-wide insectinfestation —acres (Aerial Detection Surveys 2005-2012)

The outbreak began roughly in 2006, peaking in 2008 and 2009; see map below that
displays MPB extent in 2009 across the combination boundary and Tenmile — South
Helena project area. The outbreak has now subsided, largely due to host depletion. The
beetle was able to successfully infest and sweep through the project area due to the
preponderance of mature, dense lodgepole pine dominated mid- to upper elevation forests
and larger diameter ponderosa pine in lower elevation dry forests. This insect has
progressed out of the outbreak phase in general, and will remain on the landscape in
endemic quantities. MPB is not expected to rise to outbreak populations again until the
forest grows and in time the landscape contains susceptible mature pine forests again.
This landscape was one of the most impacted landscapes on the HLCNF due to the
quantity of susceptible forests available to the MPB. Every pine stand that is larger than
5 inches in diameter has been affected by the MPB epidemic in the project area (an
estimated 23,541 acres of lodgepole pine and ponderosa pine with dead or dying trees
over the majority of the stand).
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Table 18. Aerial disease survey data within the project area, years 2005 through 2011

Mountain 2005 2006 2007 2008 2009 2010 2011
Pine Acres Acres Acres Acres Acres Acres Acres
Beetle 2717 19185 23736 39998 59406 41434 29082
Affected Total Total Total Total Total Total Total
Trees Trees Trees Trees Trees Trees Trees
Aores & 612 2541 56567 | 3748128 | 3513716 | 430804 | 208154
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Figure 22. Extent of MPB mortality to pine forests at height of epidemicin 2009

While causing less dramatic effects, other insects are present within the combination
boundary and project area. Most prevalent is western spruce budworm, with Douglas-fir
beetle. WSB is a defoliator which is affecting mainly Douglas-fir in the Flume
Chessman analysis area, but also impacts Engelmann spruce and subalpine fir. There is
potential for WSB to continue affecting large expanses of Douglas-fir. This defoliator
has been active since roughly 2005 with the highest amount of defoliation occurring in
2006 and 2009; although it has subsided in recent years due to cool, wet springs WSB
defoliation has continued above endemic levels due to existing multi-layered stand
structures (see map below of most recent available ADS flight data). DFB has been
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mapped only at endemic levels. However, there is potential for DFB to increase in
populations in susceptible Douglas-fir stands, especially in stands stressed by
overstocking, drought, and WSB.
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Figure 23. Extent of WSB defoliation to fir and spruce forests in 2012

Bark Beetles and Climate Change

Climate change may affect the dynamics of insect populations in two ways: directly
through the physiological processes of insects; and indirectly through their host plants
and natural enemies (Williams and Liebhold 2002). Changes in climate, particularly
toward hotter and drier conditions, may increase the frequency of outbreaks and allow
bark beetles to move northward or higher in elevation into other ranges of their host
species or the ranges of new potential hosts (Williams and Liebhold 2002). Temperature
increases may predispose forest ecosystems to stresses, acting both directly through
increasingly negative water balances and indirectly through increased frequency,
severity, and extent of disturbances, chiefly fire and insect outbreaks (McKenzie et al
2007). During mountain pine beetle outbreaks, widespread tree mortality reduces forest
carbon uptake and increases future emissions from the decay of killed trees (Kurz et al
2008).
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Bark Beetles and Fire

The interaction of bark beetles, fuels and fire is complex. Studies have shown that beetle
outbreaks lead to changes in fire behavior (Jenkins etal 2007). Fire behavior varies in
post-outbreak stands depending upon when they occur; the net result of epidemics is a
substantial change in species composition and a highly altered fuels complex. Early in
epidemics there is an increase in the amount of fine surface fuels. In post-epidemic
stands large, dead, woody fuels and live surface fuels dominate. For surface fires both
rate of spread and fireline intensity are higher in epidemic than in endemic stands.
Passive crown fires are more likely in post-epidemic stands but active crown fires are less
likely due to decreased aerial fuel continuity. Schmid et al 2007 suggest that MPB-Kkilled
trees result in increases in dry fuel loads and thereby increase the potential for severe
fires.

Rusts, fungi, and microbes

The bulk of rust, fungi and microbes occurring in the Tenmile — South Helena project
area are important components of ecosystem function and structure. The most significant
root diseases within the project area are Armillaria root disease (Armillaria ostoyae) and
Schwenitzii root and butt rot (Phaeolus schweinitzii).

Although root diseases cause mortality and growth loss, they also influence structure and
species composition across landscapes. They also influence succession, especially in the
absence of natural fire (USDA 2007). Onsites with a root disease-susceptible forest type
and climax, high levels of disease will maintain early stand development. These stands
experience waves of mortality as trees become large enough for their root systems to
contact the disease.

Alternatively, white pine blister rust (Cronartium ribicola) is a non-native species that
has negatively affected five-needle pines in the western US during a portion of its life
cycle (McDonald and Hoff 2001). Limber and whitebark pines are the only five needle
pines on the HLCNF; whitebark pine is the most common on the forest. Limber pine
occurs in very minor amounts in the project area; whitebark pine comprises about 4
percent of the project area but in a scattered occurrence. In portions of the HLCNF white
pine blister rust has resulted in widespread mortality of whitebark pine and limber pine;
although a comprehensive field review of higher elevations within the Tenmile — South
Helena project area has not been done, the stands that have been viewed show moderately
to severely impacted whitebark pine overstory trees by a combination of blister rust and
mountain pine beetles.

Fire

Fire was historically the predominant natural disturbance in the Tenmile — South Helena
project area and lightning ignitions largely determined where and when fires started
(Agee 1993; Baker 2002; Pyne 1982); while indigenous burning is presumed to have
occurred at lower elevations within the project area (Kimmerer and Lake 2001).

Fire frequency determines vegetation successional stage and fuel conditions and past fire
shape and size play arole in fuel connectivity and landscape heterogeneity or
homogeneity (Arno etal. 2000, Turner et al. 1998). Summer persistent snow pack in
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high elevation forests historically resulted in high fuel moisture and low potential for fire
spread on an annual basis; extended time between fires then cause a buildup of high fuel
loading so that when a fire does become established, fire is more readily able to spread
from surface to crown with potential for canopy consumption in these forests (Romme
1982). These trends in fire and the relationship between fire and climate in the northern
Rocky Mountains existed in the distant (Heyerdahl et al. 2008) and recent past (Morgan
et al. 2008). Fire regimes are differentiated by the frequency, extent, severity, and timing
of fire events associated with vegetation. The presence or absence of fire does play a key
role in the composition and structure of vegetation that occurs in the project area. The
frequency and severity of past fires can to a certain extent be determined by looking at
the existing condition of the different vegetation types in the project area. Although
variable, natural fire intervals are a reflection of the vegetation types that occur in broad
elevational, aspect and slope bands across the project area.

Based on research performed at larger scales, in general low elevation dry forests in the
Northern Rockies have experienced changes in disturbance processes, structure, and
function. Causes of change include fire suppression, forest management, and climate
change (Hessburg and Agee 2003; Hessburg et al. 2005; Westerling et al. 2006).
Changes include higher tree density, more multi-storied stands and ladder fuels, and a
greater homogeneity of structures across the landscape which result in a greater
probability for disturbances to affect large contiguous areas (Hessburg etal. 2005).
Forest types with naturally high fire frequencies and mixed severity regimes, primarily
ponderosa pine and Douglas-fir, have been altered substantially (Hessburg et al. 2005).
The forest conditions described by research in the Northern Rockies are observed in the
forest vegetation within the project area. Fire in dry forests has shifted from low-
intensity, high frequency regimes to moderate and high-severity regimes, with
consequent increases in uncharacteristic large-scale stand-replacing fires (Lehmkuhl et al.
2007). Landscapes are increasingly homogeneous in composition and structure, and the
regional landscape is set up for severe, large fire and insect disturbance events (Hessburg
et al. 2005). The role of fire as a stand replacement agent becomes more pronounced
when the natural fire-free interval is increased through fire suppression.

Many small wildfires occur on the HLCNF annually; 42 fires occur every year including
all lands on the HLCNF has administrative jurisdiction over for fire protection. A total of
194,173 acres have burned within the HLCNF administrative boundary since 1970
including private in-holdings, with a total of 537,690 acres having burned across all
ownerships where a portion burned on the HLCNF. These wildfires burned on private,
state, BLM and other National Forest Land as well as on the HLCNF. Since 1984, seven
large wildfires have occurred. The occurrence of large fires increased in the 1980s,
consistent with a trend throughout the West (Westerling et al. 2006). None of the large
fires to date have burned in the Divide landscape area. The only significant fire to occur
in the area was the MacDonald Pass fire of 2009, which burned roughly 170 acres.
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Table 19. Major historicfires on the HLCNF since 1970

Fre Name Year Acres Burned Landscape
North Hills 1984 26,950* Big Belt Mountains
Canyon Creek 1988 211,490* Blackfoot/Bob Marshall
Warm Springs 1988 46,900 Elkhorn Mountains
Cave Gulch 2000 29,024 Big Belt Mountains
Maudlow/Toston 2000 81,687* Big Belt Mountains

Snow/Talon 2003 37,405 Blackfoot
Meriwether 2007 46,298* Big Belt Mountains

Historic fire disturbances have been quantified for the HLCNF using a coarse-filter
approach which analyzed the pattern of fire disturbance that would have historically
burned prior to settlement by European Americans (Hollingsworth 2004). Burning by
Native Americans was considered part of the historic fire regime. This analysis found
that Forest-wide, historically 156,615 to 792,330 acres would have burned per decade
(Hollingsworth 2004). While fire exclusion aided by cool moist climate conditions
resulted in acreage burned well below historic levels prior to 1970, more recent decades
are approaching historic levels of acreage burned despite fire suppression efforts in part
due to warmer, drier climate conditions. The historic analysis also showed results for
each landscape on the HLCNF. The Divide landscape, where the Tenmile — South
Helena project is located, historically would have burned an average of 39,124 to 170,242
acres per decade (Hollingsworth 2004). These fires would have included low to
moderate intensity in dry conifer fire groups and stand-replacing fire in moist conifer fire
groups. Fire occurrence data indicate that essentially no large fires have occurred on this
landscape in the last century.  The lack of fire on the Divide landscape — principally a
result of fire suppression efforts — has resulted in an altered mosaic of vegetation.

The vegetation conditions that exist today in Tenmile watershed (the western part of the
project area) were shaped not only by fire suppression, but also climatic trends, large fires
that occurred prior to settlement, and fuelwood cutting that occurred around the turn of
the previous century to support the mining and railroad industries. Modern timber
harvest has also caused some change, although very little harvest has occurred. Fire
history maps indicate that much of the area burned in a large wildfire in approximately
1890. Fuelwood cutting for the mining and railroad industries was also common around
the turn of the century. The climate early in the 20th century when forests were re-
establishing following these disturbances was generally cool and moist, conducive to
forest growth. The landscape became characterized by relatively densely stocked stands
dominated by even-aged lodgepole pine, with some subalpine fir and spruce at upper
elevations and drier Douglas-fir dominated at lower elevations. With the exception of
small fires that were suppressed, the homogeneity of this landscape has been largely
unbroken. While stand replacement effects would have been typical, there would also
have been mixed and low severity fires that left substantial remnant components. The
limited areas of past harvest have regenerated and support young forested stands which
are less susceptible to bark beetle attack; today these areas stand out as “green forest”
areas surrounded by dead and dying trees impacted by the mountain pine beetle.
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The South Hills portion of the project area (the eastern part) is lower in elevation, and is a
landscape of large grasslands and dry forests. Historically, many dry coniferous forests
were shaped by frequent, low-intensity fire; this included the warm, dry as well as moist
Douglas-fir habitat types of the Tenmile — South Helena project area. This disturbance
regime sustained open, large-tree dominated structures with diverse and productive
understory communities (Arno 1980, Hessburg and Agee 2003). However, over the last
century, fire suppression, livestock grazing, and high-grade logging, among other factors,
have altered the structure and function of dry coniferous forests across much of western
Montana, including the project area. Forest structure and composition has been most
significantly altered with the lack of fire disturbance; the disruption of the natural fire
intervals of the past have resulted in higher stand densities, multi-layered stands of
mostly one species, Douglas-fir. Dramatically higher stand densities and development of
ladder fuels (Covington and Moore 1994; Arno et al 1995; Peterson et al 2009) increase
the risk of uncharacteristically severe wildfire (Everett et al 2000; Friederici 2003), bark
beetle infestations (Fettig etal 2007), and in some areas such as the Tenmile — South
Helena project area, successional replacement by shade-tolerant competitors (Fischer and
Bradley 1987; Mutch et al 1993; Habeck 1994; McKenzie et al 2004).

Landscape Mosaic

Although a combination of disturbance factors contribute to size class distribution in
forest types, the dominant disturbance factor determining current forest structure has been
the on-going mountain pine beetle epidemic. Land management activities within the
project area by both Forest Service and private land owners have had a minor effect on
the landscape mosaic. Past regeneration harvest of 1,461 acres created a stand initiation
phase (early seral) patch mosaic over time, with the current state of most of the past
treatments now being in mid-seral condition. The MBP re-set a substantial acreage
(23,541 acres) from a mid- to late seral condition into principally a mid-seral condition.
With the mortality to overstory trees from MPB, there has been a dramatic shift from a
project area dominated with mature structure to a younger stand structure (wherein the
overstory trees are dead and what is remaining are smaller diameter trees not affected by
the beetle and new regeneration of seedlings).

2009: Red needle- phase in beetle-killed lodgepole pine
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Figure 24. Overstory mortality has created available sunlight to allowstand initiation to occur

Land Management Practices

The majority of Forest Service prescribed fire use has been disposal of logging slash or
rearrangement of fuels. Some prescribed fire use has been for improving stand
conditions for certain vegetation species (e.g. removing conifer succession in grassland-
shrubland areas). Prescribed fire has occurred on about 9 percent of the project area over
the past 70 years (4,908 acres; see Table 20 below).

Timber was harvested in the Tenmile — South Helena project area to support mining,
homesteading and settlement out in the valley. Timber harvest increased from the 1970s
until now. Timber harvest activities included clearcut, seed tree, shelterwood, selection
cut, and intermediate harvest (commercial thinning). Commercial timber harvest has
occurred on about 5 percent of the project area (2,201 acres; see Table 20 below).
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Table 20. Past timber harvest and fuels activities within the projectarea

Decade of L .
.. Total A
Activity Activity Activity Acres otal Acres
Timber Harvest Regeq Harvest: 45 acres 48
1960-69 Intermediate Harvest: 3 acres
Fuels Activities Fuels acres: 32 acres 32
Timber Harvest Regen. Harvest: 444 acres 444
1970-79 Intermediate Harvest: O acres
Fuels Activities Fuels acres: 428 acres 428
Timber Harvest Regen Harvest: 299 acres 299
1980-89 Intermediate Harvest: 0 acres
Fuels Activities Fuels acres: 85 acres 85
. Regen Harvest: 36 acres
Timber Harvest . 168
1990-99 Intermediate Harvest: 104 acres
Fuels Activities Fuels acres: 238 acres 238
Timber Harvest Regeh Harvest: 8 acres 26
2000-09 Intermediate Harvest: 18 acres
Fuels Activities Fuels acres: 1,878 acres 1,878
. Regen Harvest: 629 acres
Timber Harvest . 1,142
ber Harves Intermediate Harvest: 513 acres
2010-2015 Fuels Activities Fuels acres: 2,247 acres 2,247
ther7 H t .
Other arves Timber Harvest: 74 acres 74

(2005-2015)

Non-commercial tree thinning (also called pre-commercial thinning) has principally
occurred in old regeneration harvest areas, including past clearcut, seed tree and
shelterwood units. Non-commercial thinning has occurred on less than 1 percent of the
project area (135 acres; see Table 21 below).

Table 21. Non-commercial tree thinning within the projectarea

. 1980- 2000- Grand
Activity Pre-1980 1989 1990-1999 2009 2010-2014 Total
Precommercial 0 19 93 23 0 135
Thin
Total 0 19 93 23 0 135

Cattle grazing in the past has been of variable intensity. The effects of grazing may have
contributed to the spread of invasive plants, such as knapweed, although the majority of
invasive plant introduction is from motorized routes (roads and trails). Invasive weeds
have been treated and are continuing to be treated with herbicides; dry grassland parks
are susceptible to the threat of invasive weeds. (Refer to the Noxious Weeds and
Livestock Grazing analysis.)

7Timber harvest on Otherthan National Forest System lands, which indude private, BLM and City
of Helena. Acreage estimated from latestimagery.
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Stand Structure Created from Disturbance

Although a combination of disturbance factors contribute to size class distribution in
forest types (such as past management actions), the dominate disturbance factor has been
the recent MPB epidemic. However, the cumulative effects of fire suppression
management strategies over the past 100 years pre-disposed the pine forest types in the
project area to a beetle outbreak. More recent changes in climatic conditions provided
opportunity for sustained beetle outbreaks that occurred simultaneously across western
North America that are the largest and most severe in recorded history (Bentz 2008); the
HLCNF and the Tenmile — South Helena project area were part of the regionally
significant MPB epidemic.

The disturbances described in this analysis have resulted in a distribution of size classes;
these are characterized below by dominance group (see below).

Table 22. Standstructure by dominance group for the project area

Dominance Group Size Class
Early Mid Mid to Late Hardwoods | Total
Seral Seral Late Seral
(Seedling) | (5.9.9") | Seral (15" +)
(10-14.9")
Subalpine fir 0 63 64 0 - 127
Subalpine fir with other shade 0 666 595 75 - 1,336
tolerant conifers
Whitebark pine with lodgepole pine 4 65 4 0 - 73
Lodgepole pine 723 18,019 633 0 - 19,375
Lodgepole with whitebark pine or 35 1,141 2,329 0 - 3,505
ponderosa pine
Engelmann spruce with other shade 0 261 58 812 - 1,131
tolerant conifers
Ponderosa pine 0 873 555 1,682 - 3,110
Ponderosa pine with lodgepole pine 2 44 123 379 - 588
Douglas-fir 0 2,418 17,782 1,780 21,980
Douglas-fir with ponderosa pine 0 190 1,001 4 - 1,195
and/or lodgepole pine
Quaking aspen - - - - 263 263
Cottonwood - - - - 93 93
Grand Total 763 25,033 | 21,852 4,732 356 52,736

For tree size, only tree lifeform areas are included in calculations (grass, shrub, water,
and sparsely vegetated areas are excluded). Tree size classes of polygons in VMap are
classified into four categories: early seral (seedling/sapling), mid- seral (small tree), mid-
to late seral (medium tree), and late seral (large tree). Hardwoods are not displayed by
size class. The MPB epidemic has shifted forest stand structure from mid- to late seral
and late seral classes to mid-seral classes as large pine overstory trees die and are
replaced by advanced regeneration of shade tolerant species and new pine seedlings. The
beetle has shifted the structural stage, but has only slightly reduced the homogeneity of
the landscape. In other words, rather than a landscape dominated by just larger trees, the
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landscape is still relatively homogeneous but now dominated by a mix of mostly smaller
trees and scattered large trees of varying density. Comparatively, on an individual stand
basis what was once homogenous stands have now become much more heterogeneous
(see Vegetation Types discussion below). Large living trees are increasingly rare.

Every pine stand that is larger than 5 inches in diameter has been affected by the
mountain pine beetle epidemic in the project area (an estimated 23,541 acres of lodgepole
pine and ponderosa pine with dead or dying trees over the majority of the stand).
Although not reflected from VMap imagery in the dominance group table displayed
above, MPB has caused a shift away from lodgepole pine composition in areas with more
shade tolerant components, primarily Douglas-fir and subalpine fir. In the absence of fire
these species may dominate formerly pine areas until the next disturbance, persisting and
growing in areas with abundant lodgepole snags in the short term (the next five years;
Mitchell and Preisler 1998) and ultimately jack-straw coarse woody debris when the
snags fall. The resultant fuel loading will cause impediments to the growth of young
seedlings, and may shade out some potential pine regeneration which requires open
conditions to regenerate. In areas with little to no seed source for shade tolerant species,
lodgepole may regenerate in MPB-killed areas as serotinous cones are opened by
sunlight.  In some areas with poor growing conditions, lack of exposed seedbeds, or a
lack of seed, regeneration may be patchy or take some time to establish. Over time
dominance groups could continue to shift according to natural successional pathways,
influenced by natural disturbances.
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Figure 25. Tree size class

Tree canopy is another way to assess forest vegetation, providing a view of how dense
stands are (see Table 23 and Figure 26 below). As with size class, only conifer tree
lifeform areas are included for tree canopy. Conifer tree density (of living trees) is
described using four classes tree canopy cover classified in VMap: low cover, low to
moderate cover, moderate to high cover, and high cover. These classes do not
incorporate the stems represented by dead trees that are still standing. Abundant dead
trees (snags) are present across areas that were previously dominated by lodgepole pine.

Table 23. Tree canopy cover class in the project area

Low L;)/lvg;o Mﬁig;o High
Tree Canopy Cover Class 10-25% 26-40% 41-60% >60% ;:::ls
(acres) (acres) (acres) (acres)

Subalpine fir 15 47 45 21 127

Subalpine fir with other shade tolerant 65 83 154 1,005 1,308
conifers

Whitebark pine with lodgepole pine 69 4 0 0 73

Lodgepole pine 54 501 4,726 14,093 19,375
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Low Lt'\)/lvg;o M&Z;o High Total
Tree Canopy Cover Class 10-25% 26-40% 41-60% >60% Acres
(acres) (acres) (acres) (acres)
Lodgepole with ponderosa pine 26 66 197 2,735 3,025
Engelmann spruce with other shade tolerant 0 11 204 916 1,131
conifers
Ponderosa pine 1,140 1,668 279 23 3,110
Ponderosa pine with lodgepole pine 175 324 48 0 547
Douglas-fir 33 1,127 9,220 11,599 21,980
Douglas-fir with ponderosa pine and/or 143 107 347 598 1,195
lodgepole pine
Grand Total 1,850 4,052 15,316 31,163 52,381
(3.5%) (7.7%) (29.3%) (59.5%) (100.0%)
Tenmile South Helena - Tree Canopy
Legend J)ﬁ
[] tenmileSouthBay
_ TenmileSouthCombbdy
TREECANOPY
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Figure 26. Tree canopy class map
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Old Growth

Old growth stands as defined by the HNF Forest Plan (Green et al 1992, errata corrected
2007, 2008) do occur in the Tenmile — South Helena project area. The old growth
resource in the Tenmile — South Helena project area has been impacted by the mountain
pine beetle (MPB). Prior to the outbreak, the bulk of old growth stands identified by the
R1 Old Growth utility were dominated by lodgepole pine. Due to the extensive MPB-
caused mortality, many of these stands no longer provide old growth habitat.

The analysis areas for old growth are the third order drainages associated with the project
(1001-1, 1001-2, 1001A, 0814, and 0809C). The third order scale applies to the old
growth Forest Plan standard. Two of the third order drainages extend beyond the Project
Area boundary: 1001A and 0809C. Potential old growth at the fine scale, within
treatment units, was also addressed for the effects analysis.

Old growth is designated primarily where there is available data. The stand exam
inventory is used to identify old growth stands; this sample is biased because it targeted
productive stands with a high probability of containing commercial timber. The
inventories therefore reflect a minimum amount of potential old growth. Old growth is
not a static condition; however, frequent re-measurement or expansion of the inventory is
prohibitive. Designations are re-examined at the project scale when treatments are
proposed. When stand characteristics change substantially due to factors such as insects,
disease, or wildfire, the stand is no longer considered old growth. Please refer to the
project file for more detailed information (USDA 2012c).

The first step taken is modeling to identify potential old growth. The R1 Inventory
Analysis Team ran the FSVeg utility that compared exam data with FACTS to determine
if exams were still representative. “Clean” stands were run through the R1 Old Growth
Utility in FSVeg to identify old growth (USDA 2010b). This report identifies stands that
meet minimum criteria. The results of the algorithm were combined with GIS layers
including third order drainage boundaries, past activities, and insect aerial detection
surveys (ADS). Stands identified as old growth are checked to determine if changes have
occurred since the exam. Non-adjacent stands smaller than 10 acres are eliminated;
however these small areas are checked against proposed treatments to determine if a
proposal may affect old growth.

Each third order drainage wholly or partially within the project area boundary is then
assessed. Old growth is identified to represent 5 percent of the third order drainage.
Stands known to be old growth based on the algorithm at least 10 acres in size (or smaller
in adjacent groups) are designated first. Old growth in excess of 5 percent is not
designated to manage as old growth per the Forest Plan, but remains identified as old
growth for purposes of habitat analyses. The criteria used for selection includes age
(oldest); size (largest stands or contiguous areas); elevation (below 6000 feet); riparian
areas; and management area (not T-1 through T-5); and non-pine forest types in areas
heavily infested with MPB. The other Forest Plan prioritization criteria are used when
possible but often the limited amount of old growth and data available does not offer
abundant choices. Also, the topography of a given watershed does not always provide
abundant riparian or areas below 6000 feet. These criteria are meant to provide a
prioritization guide when possible, and are used as such. If old growth identified by the
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algorithm do not constitute 5 percent, additional areas are designated which may not meet
old growth definitions yet, but are the “next best thing”. The Forest Plan criteria (oldest,
largest, riparian, non-timber emphasis) are applied to determine the “next best thing”.
The inventoried stands that best meet the most considerations are selected to designate

for old growth management. Remote imagery, photo interpretation, and strata/habitat
type information as well as field surveys may also be used to designate old growth.

Designation in the Tenmile — South Helena area was challenging due to high landscape
homogeneity, dominated by dead and dying lodgepole pine affected by the MPB. Stands
with exams were selected where available, with the exception of mature lodgepole pine
impacted by the MPB. In some cases stands without exams were selected where no
better options were available. All stands were reviewed with aerial photography and past
activity layers. Additionally, in 2014 a sample of designated old growth stands had walk-
through surveys done to assess whether conditions had changed since designation. These
stands were relatively unchanged, or still are the most viable next-best-thing option for
designation.

Next, proposed treatment units were evaluated to assess whether they could be old
growth, particularly where there is no stand exam available. Diagnoses were done in
2013 and 2014 which identified areas where exams were needed to determine if the site
was old growth. In 2014, stand exams were conducted where the potential for old
growth was identified. Some of these are located within third order drainage boundaries,
and some are not. The determination of old growth is important for not only for Forest
Plan Consistency, but also for wildlife habitat, and other project objectives and design.
None of these areas were old growth based on the results of the R1 Old Growth Ultility
run against the new data.

An analysis of old growth over large landscapes using FIA data was completed. In the
Divide Landscape, there is an estimated 9.8 percent of the Forest in old growth with a 90
percent confidence interval of 6.2 — 13.6 percent. This old growth analysis indicates that
old growth in the Divide Landscape is not deficient at the regional scale; although the
amount of old growth has dropped in the last few years due to MPB-related mortality.

Forest Plan Required Old Growth — Third Order Drainages

There are five third order drainages associated with the project: 1001-1,1001-2, 1001A,
0814, and 0809C. Five percent of each has been designated to be managed as old
growth, selecting known old growth or the “next-best thing”. The acres used only
include FS ownership. The availability of data, topography, and existing conditions
required some stands to be selected that do not meet all the prioritization criteria in the
Forest Plan. These criteria are meant to aid in selection when choices are available; they
were used as such but choices were limited. The map of existing old growth is in the
project file.
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Table 24. Designatedoldgrowth stands in third order drainages

3rd Order Stand Habitat Is OG NBT Acres in 3rd Percent of 3rd
Drainage Identification | Type Group | today? 8 Order Order
31601043 PSME YES NO 0.2
31802064 PICO YES NO 34.8
31902159 PIEN-ABLA YES NO 8.0
31903030 PICO YES NO 477
31903107 PIEN-ABLA YES NO 435
32101026 PSME YES NO 0.1
31902149 PIEN-ABLA NO YES 215
31903114 PIAL-PIFL2 NO YES 36.5
31902061 PIEN-ABLA NO YES 50.4
31701110 PICO NO YES 60.4
31702007 PICO NO YES 155
31702020 PICO NO YES 34.6
31901033 PSME NO YES 62.1 1% old growth
1001-1 31902049 PIEN-ABLA NO YES 39.7 .
5% with
31901057 PICO NO YES 56.2 NBT added
31901058 PICO NO YES 7.9
31902007 PICO NO YES 314
31702126 PIAL-PIFL2 NO YES 41.3
31903110 PIEN-ABLA NO YES 22.7
31702105 PICO NO YES 259
31702108 PICO NO YES 12.6
31802029 PICO NO YES 32.3
31802043 PICO NO YES 24.1
31902059 PICO NO YES 73.0
31903002 PICO NO YES 13.3
31901015 PICO NO YES 66.9
31901050 PICO NO YES 21.9
31901034 PIEN-ABLA NO YES 8.0
31801055 PSME YES NO 30.1
31801073 PSME YES NO 155 2% old growth
1001-2 31801082 PSME YES NO 13.0 -
31802064 PICO YES NO 7.2 5% with
31801136 | PIEN-ABLA NO | YES 19.2 NBT added
31801088 PIEN-ABLA NO YES 70.5
1001A 30901057 PICO YES NO 0.01 5% old growth
30902002 PICO YES NO 10.6

8 NBT: If old grow th identified by third order drainage do not constitute 5%, additional areas are
designated w hich may not meet old grow th definitions yet, but are the “next best thing” using the
Forest Plan criteria (oldest, largest, riparian, non-timber emphasis).
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3rd Order Stand Habitat Is OG NBT Acres in 3rd Percent of 3rd

Drainage Identification | Type Group | today? 8 Order Order
30902006 PICO YES NO 31.2
30902016 PSME YES NO 15.0
30902021 PICO YES NO 2.8
30902034 PSME YES NO 7.0
30902039 PSME YES NO 155
30902111 PICO YES NO 15.7
30903026 PICO YES NO 35
30903051 PICO YES NO 15.7
30903052 PICO YES NO 55
30903065 PSME YES NO 0.01
30903067 PSME YES NO 0.03
31001021 PSME YES NO 23.9
31001022 PSME YES NO 2.7
31001058 PSME YES NO 14.9
31001079 PICO YES NO 19.1
31001084 PICO YES NO 22.6
31501086 PIPO YES NO 11.4
31601039 PIEN-ABLA YES NO 12.3
31601041 PICO YES NO 12.7
31601043 PSME YES NO 4.3
31601060 PSME YES NO 4.8
31602018 PSME YES NO 7.2
31602054 PICO YES NO 26.2
31602079 PSME YES NO 7.1

0814 31603044 PSME YES NO 4.2
31602008 PSME NO YES 153.6 1% old growth
31602006 PSME NO YES 17.2
31602036 PSME NO YES 20.6 5% with
NBT added
31601016 PSME NO YES 40.2
31602009 PSME NO YES 62.8
31202050 PSME NO YES 21.3
31603054 PSME NO YES 17.2
31501085 PSME NO YES 30.9
31602005 PSME NO YES 449
31603056 PICO NO YES 17.3
31301026 PSME NO | YES 13.2 No old growth
0809C 31301057 PSME NO YES 314 5% with

31301056 PSME NO YES 136 NBT added
31301024 PSME NO YES 20.8
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Existing Old Growth Outside of Third Order Drainages

Old growth is also identified within the project area through stand examinations that is
outside of third order drainages. These existing old growth stands are not “designated”
for Forest Plan purposes for only one reason — these old growth stands are not in a third
order drainage. However the stands are old growth and do provide additional old growth
habitat within the project area.

Table 25. Non-designatedold growth within project area, but outside
third-order drainages

Stand ID Habitat Type Group Acres
31501086 PIPO 115
31903107 PIEN-ABLA 43.5
31502006 PIPO 20.1
31602054 PICO 26.2
31802064 PICO 419
31201004 PICO 77.4
31502001 PIPO 115
31601041 PICO 12.6
31501095 PIPO 30.8
31201027 PSME 47.3
31502050 PSME 37.8
31002118 PSME 21.9
31502032 PSME 216
31903030 PICO 47.7
31201012 PSME 7.7

32104050 PSME 20.7

Snags

Snags are abundant across all scales of interest due to MPB. Estimates of Snag Densities
for Eastside Forests in the Northern Region (Bollenbacher et al 2008) utilizing Eastern
Montana snag data provides a replacement for the Northern Region Snag Protocol for
eastside Montana forests in Region 1. The information provided does not set forth
required direction but rather provides current snag data and analysis for consideration by
Forests (Bollenbacher etal 2008). This publication is the best available science to help
guide snag management, and aids Forests in determining realistic snag management
targets within the Forest Plan framework.

At the Forest, landscape, and third order drainage scales, the HLCNF summary database
was used to derive estimates of snags per acre by size classes consistent with the Forest
Plan.

Forest Plan consistency is assessed at the third order watershed scale. ADS bark beetle
infestation data was combined with third order drainage boundaries to describe snhag
conditions, within the project area. The ADS layer includes an estimate of the number of
trees killed on polygons where bark beetle activity was seen; these estimates do not
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include diameters of snags. This data was averaged for the scale of interest to generate
an estimate of average TPA of snags.

Snags: Forest Plan Consistency — Standards

The indicator for effects to snags correlates to the Forest Plan standard of providing for a
minimum of 2 snags per acre at the third order drainage scale.

The primary analysis areas used for snags is the same as used for old growth, and are the
third order drainages associated with the Tenmile —South Helena Project: 1001-1, 1001-
2, 1001A, 0814, and 0809C. Two of the third order drainages extend beyond the Project
Area: 1001A and 0809C. This analysis scale allows for a direct evaluation of Forest Plan
Consistency. Additionally, snags are displayed for the Forest, Divide Landscape, Project
Area and Combination Boundary scales to provide additional habitat information.

Existing Condition of Snags

The Summary Database is used to summarize snags at broad scales utilizing FIA grid
intensification plots. The size classes are consistent with the Forest Plan and estimates
have 90 percent confidence intervals. Snags in smaller size classes have nearly doubled
since estimates made prior to the MPB. The estimate for snags >20” dbh has remained
fairly similar; this is because most of the trees killed by MPB at both scales were
lodgepole pine which do not typically grow greater than 20 inches dbh. Large snags are
not abundant because large live trees are also limited due to the low productivity of sites
within the project area. (Table 26. Snags per acre at Broad Scales, forest plan size classes
below displays the number of live trees greater than 20 inches across the HLCNF and
Divide Landscape; this would be the number of trees available to become large diameter
snags in the near future and portrays how few large trees are on the HLCNF.) The large
live trees greater than 20 inches that remain available for snag recruitment are likely
Douglas-fir or Engelmann spruce.

Table 26. Snags per acre at Broad Scales, forest plan size classes

Snags per acre Snags per acre
Forest Plan Size Classes ) .
HLCNFwide Divide Landscape
7-11.9" dbh 49.64 63.66
12-19.9” dbh 12.10 9.93
>20" dbh 1.15 0.41
Live Trees/Acre >20” dbh 2.04 2.18

FIA grid intensification plots are available to summarize snags by Forest Plan size
classes, and are displayed in Table 27. These plots were re-measured for live/dead trees
in the last several years. Due to the landscape predominance of lodgepole pine, there are
virtually no estimated snags greater than 20 inches dbh.
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Table 27. Snags per acre by forest plansize classes, projectareaand combination boundary

Forest Plan . Combination
_ Project Area Bound
Snag Size Classes oundary
7-11.9” 67.4 54.2
12-19.9” 6.9 7.5
20"+ 0.0 0.3

Existing Condition of Snags in Relation to Forest Plan Standards

Forest Plan consistency is assessed at the third order drainage scale by summarizing the
estimated quantity of beetle-killed trees. These snags are primarily medium to large sized
dead lodgepole pine. This snag pulse is transitory, and after these trees fall snags could
become rare; the majority of the beetle-killed trees are expected to be on the ground in
the next 5 years (Mitchell and Preisler 1998). Large diameter (>20” dbh) and snags of
species other than lodgepole are relatively rare. The snag numbers from ADS represent a
minimum estimate because ADS does not reflect older dead trees or those killed by other
causes such as fire. Diameters cannot be derived from ADS; however, since large trees
are preferred by bark beetles, snags likely belong to the largest sizes available. Acres
infested are not cumulative because spatial overlaps occur yearly. Estimates of trees per
acre infested, however, are cumulative because ADS records only currently infested trees
each year. This analysis shows that the average snags per acre across the third order
drainages far exceed the Forest Plan minimum of 2 per acre. The distribution of snags in
third order drainages is fairly contiguous and intensive.

Table 28. Snags created by cark beetlesin thirdorder drainages, 2006-2012 (ADS)

The estimated number of trees killed within each 3 order

Year of ADS drainage
1001-1 1001-2 1001A 0814 0809C
2006 711 355 48 337 13
2007 5,933 2,969 7,881 8,897 118
2008 583,244 346,289 502,238 400,326 40,353
2009 808,333 266,245 286,339 257,984 16,981
2010 140,658 34,536 27,195 22,954 7,466
2011 71,718 5,582 3,542 6,730 1,934
Total Snags 1,610,597 655,976 827,243 697,228 66,865
Total acres 16,096 3,367 4,014 9,782 1,932
affected
Average 100 195 206 71 35
snags/acre

The Summary database was also used to summarize snags at the third-order drainage
scale. Relatively few plots are available in these analysis areas, resulting in lower
statistical confidence. However the information is provided to show a correlation with
Forest Plan size classes.
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Table 29. Snags per acre by forest plansize class, thirdorder drainages, summary database

Fors‘fzsé gl':;‘sigag 1001-1 | 1001-2 = 1001A | 0814 | 0809C
711.9" 1094 | 963 108.3 120 0.0
12-19.9" 6.6 12.0 0.0 36.1 0.0

207+ 0.0 0.0 0.0 0.0 0.0

Vegetation Types

Existing Vegetation Summary

Vegetation within Tenmile — South Helena project area is summarized and displayed
below in Table 30 and Figure 27.

Tenmile South Helena- Dominance Group

5

Tenmile South Helena Dominance Group
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Figure 27. Distribution of cover types for the Tenmile — South Helena project area
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Table 30. Existing cover types by dominance group for the project area

DOMINANCE GROUP Total DOMINANCE GROUP Total
Acres Acres
Urban 561 Whitebark pine with lodgepole pine 73
Sparse Vegetation 855 Lodgepole pine 19,375
Dry grasslands 4,768 Lodgepole pine with whitebark pine or | 3,505
ponderosa pine
Wet grasslands 334 Engelmann spruce with other shade 1,131
tolerant conifers
Mesic shrublands 541 Ponderosa pine 3,110
Xeric shrublands 380 Ponderosa pine with lodgepole pine 547
Water 169 Quaking aspen 263
Douglas-fir 21,980 Cottonwood 93
Douglas-fir with ponderosa pine 1,195 Subalpine fir with other shade tolerant 1,336
and/or lodgepole pine conifers
Subalpine fir 127
Grand Total 60,349

Douglas-fir and ponderosapine vegetation type

Historically, many dry coniferous forests were shaped by frequent, low-intensity fire; this
included the warm, dry as well as moist Douglas-fir habitat types of the Tenmile — South
Helena project area. This disturbance regime sustained open, large-tree dominated
structures with diverse and productive understory communities (Arno 1980; Hessburg
and Agee 2003). However, over the last century, fire suppression, livestock grazing, and
high-grade logging, among other factors, have altered the structure and function of dry
coniferous forests across much of western Montana. Forest structure and composition
has been most significantly altered with the lack of fire disturbance; the disruption of the
natural fire intervals of the past have resulted in higher stand densities, multi-layered
stands of mostly one species, Douglas-fir. In addition, the recent MPB epidemic Kkilled a
high percentage of ponderosa pine within the project area, lowering species diversity and
skewing the dominance of Douglas-fir over pine. Dramatically higher stand densities and
development of ladder fuels (Covington and Moore 1994a; Arno et al 1995; Peterson et al
2009) increase the risk of uncharacteristically severe wildfire (Everett et al 2000;
Friederici 2003), bark beetle infestations (Fettig et al 2007), and in some areas such as the
Tenmile — South Helena project area, successional replacement by shade-tolerant
competitors (Fischer and Bradley 1987; Mutch et al 1993; Habeck 1994; McKenzie et al
2004).

Along with dry grassland parks, Douglas-fir with ponderosa pine dominates the low to
middle elevations of the Tenmile — South Helena project area (26,832 acres or 44 percent
of the project area; see Table 30 above). In contrast to early 1900s conditions of open-
grown, larger diameter stands of Douglas-fir and ponderosa pine, current Douglas-fir
stands in the project area are continuous, mid- successional and densely stocked, and
establishing into dry grassland and quaking aspen communities. The increase in extent
and continuity of this coniferous vegetation type has effectively reduced landscape
vegetation heterogeneity and associated biodiversity and put unique habitat types of the
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Tenmile — South Helena analysis area (most importantly quaking aspen and seral
ponderosa pine communities) at risk of irreversible habitat conversion. Highly dense
stands of Douglas-fir have been affected by western spruce budworm and an increase of
individual trees killed by Douglas-fir bark beetle has been noted in the analysis area
through field surveys. Additionally, mortality of very large ponderosa pine through bark
beetles has been noted in the analysis area through field surveys.

Lodgepole pine vegetation type

A patchwork of regenerating clearcuts was created with past harvest (see Table 30
abowve). Aside from this patchwork, lodgepole forests were homogenous and
characterized by dense, mature trees with little age class diversity prior to the MPB
epidemic. This homogenous forest type of mature lodgepole fed the MPB outbreak,
which peaked in 2009, affecting over 74 percent of the lodgepole and ponderosa pine
stands within the project area with intensities of greater than 90 percent mortality in some
stands. Every pine stand that is larger than 5 inches in diameter has been affected by the
mountain pine beetle epidemic in the project area (an estimated 23,541 acres of lodgepole
pine and ponderosa pine with dead or dying trees over the majority of the stand). Stands
assessed in 2014 contained few live mature lodgepole, and found that these forests have
transitioned to the “gray phase”; that is, the needles have fallen. Walk-through surveys in
the analysis area have found tree ages of all species range from 80-120 years. Under pure
stands of lodgepole pine forested canopies, intermediate and understory trees are rare
(mostly suppressed lodgepole pine and Douglas-fir seedlings and saplings) and average
50-70 years old. The MPB epidemic has increased within stand heterogeneity
dramatically over pre-beetle stand conditions; however, from a landscape perspective the
current condition of these forests are very homogeneous, a shift to a new paradigm of
forested vegetation conditions.

Cool habitats dominated by lodgepole pine are common in the Tenmile — South Helena
analysis area. Two habitat types represented the broader cool habitat types dominated by
lodgepole pine: habitats where lodgepole pine was the climax species and occurred as
pure stands prior to climax; and mixed conifer habitats where lodgepole pine was
dominant in most stands. Fire disturbances historically characterized the mosaic of
lodgepole pine age classes and stand successional that characterized mid to upper
elevations in the Tenmile — South Helena area. Habitat types below 7,500 feet
experienced more frequent fire than those above this elevation. At lower elevations fire
perpetuated lodgepole pine by eliminating shade tolerant species from stands. Fischer
and Clayton (1983) indicate that lodgepole pine-dominated areas occurred in patches
ranging from five to hundreds of acres. Elevations above 7,500 feet fires under natural
disturbance regimes were more infrequent, lightning-caused fires that burned with mixed
fire severity; the result being a patch-mosaic of lodgepole pine size classes (Fisher and
Bradley 1987).

Dense lodgepole pine stands dominated cool habitats prior to the MPB epidemic, and
were one of the most common vegetation types in the Tenmile — South Helena area.
Lodgepole will continue to be the dominant forest type in the near future when the pulse
of lodgepole pine regeneration becomes established.
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Mixed conifer vegetation type

In the project area, mid- to high elevation forests are currently homogeneous mature
stands, lacking stand age diversity that comes from past fire disturbances that
characterized a more heterogeneous project area. Blister rust and MPB have accelerated
succession to subalpine fir and Engelmann spruce by killing mature whitebark pine, and
MPB has Killed the majority of lodgepole in the project area; this coupled with the lack of
fire as a recycling agent has caused a major shift in landscape composition and structure
from one of pine to fir and spruce (Keane 2000).

Whitebark pine is a foundation species of high elevation ecosystems, providing snow
capture and retention, carbon storage, increasing biodiversity, and large calorie-rich seeds
serving as a good food source for wildlife. Throughout its range whitebark pine is
experiencing rapid mortality due to several factors including the exotic white pine blister
rust, the native mountain pine beetle infestation, and wildfire exclusion resulting in
interspecies competition, (GYCC 2011). Warming temperatures are thought to further
increase the rate of mortality due to favorable conditions for mountain pine beetle, and
potential moisture increases could favor the spread of white pine blister rust (GYCC
2011).

Within the Tenmile — South Helena project area, many of the mature whitebark trees
have been killed by mountain pine beetle. An estimated 2,347 acres of scattered
whitebark trees that occurs in mixed conifer (lodgepole pine, subalpine fir, Engelmann
spruce and Douglas-fir) stands have been killed by MPB. There is a strong relationship
between rates of whitebark pine killed by MPB and whitebark pine regeneration density
indicating that stand-scale gap-phase® dynamics may be one response to MPB outbreaks
(Larson and Kipfmueller 2010). Although project area specific surveys have not been
done in whitebark pine, informal field surveys have found whitebark regeneration
established under more pure whitebark pine stands with a high component of dead mature
trees; though some mature whitebark pine trees persist in the face of both beetle and
blister rust pressure. Whitebark pine occurs most commonly at the highest elevations in
the project area, with a few scattered individuals or in smaller (1/4 acre-sized) patches
down to the mid-elevations.

Ongoing successional replacement of whitebark pine with the absence of fire may
actually be enhanced by blister rust and mountain pine beetle Kill; this is especially true
where fire exclusion reduces the opportunity for whitebark regeneration. Morgan et al
(1994) found that other conifers replace whitebark pine, in the absence of fire.

Arno (1989) reported that wildfire is an important process for whitebark pine with fire
return intervals from 50 to 300 years in the Northern Rockies, with fires being highly
variable in severity and size. Not all ecosystems or all Rocky Mountain landscapes have
experienced the impacts of fire exclusion as yet; the lack of impacts may not yet be
manifested at the stand level, but are detectable at the landscape level (Keane et al 2002).

9 Gap-phase’ dynamics is defined as where the patchy mortality of mountain pine beetle
outbreaks creates numerous forest openings and canopy gaps of varying sizes, which then
allows for natural regeneration to become established (Larsen and Kipfmueller 2010).
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Whitebark pine survives low intensity fires but still benefits from stand replacing fire
where regeneration is most successful. Keane and Arno (1993) suggest that fire is
important in perpetuating an abundance of whitebark pine.

Whitebark pine was designated in 2011 as a sensitive species in the Northern Region and
is addressed in the Sensitive Plant section.

Forested Vegetation, Environmental Consequences

Introduction

This analysis will consider the projected trends for ponderosa pine-Douglas-fir and
lodgepole pine vegetative communities with the absence of treatment (no action) and
with the different treatments proposed with the action alternatives. FVS0 modeling was
used to estimate the 50 year trend for these stands.

Table 31. Resource Indicators used to measure difference between alternatives

Resource Indicator(s) Qualitative Unit of Measure Quantitative Unit of Measure
MPB-impacted forest Measured by acres of regenerated
None .
regenerated lodgepole and ponderosa pine forest
Measured by acres of age class
diversity
Resilience within None Measured by acres of species
forested stands diversity
Measured by acres of stand density
diversity
Measured by a qualitative discussion
Landscape of landscape-level resiliency with None
heterogeneity patch-mosaic differences between

the alternatives

The Helena National Forest (HNF) Plan (1986) provides guidance for public lands on the
HNF. Forest-wide objectives with regard to the timber resource include:

e Management activities will increase timber productivity on suitable timber land.

e The sale program depends on managing suitable acres with stocking control
techniques, such as pre-commercial and commercial thinning, and...managing
insect or disease outbreaks.

e Timber management activities and projects will be coordinated with other
resources through an interdisciplinary process.

e Provide asustained timber yield that is responsive to local industry and national
needs.

10 FVS (Forest Vegetation Simulator) Variant is an individual-tree, distance independent, growth and yield
model based on the Stand Prognosis Model. The Eastern Montana Variant was used to model stands within
the projectarea (see projectfile).
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Proposed actions with the Tenmile — South Helena project are within twelve Forest Plan
management areas (see Forest Plan Consistency section at the end of this analysis).

In addition to the above, Standards for Timber Management state that stand openings
created by even-aged silvicultural systems will normally be 40 acres or less. Creation of
larger openings will require a 60-day public review and Regional Forester approval.
Exceptions are listed in the Northern Regional Guide. The two action alternatives
include units that exceed 40 acres in size. The BLM will follow rules and regulation
identified in 43 CFR part 5000.

Effects Common to All Alternatives

Climate change, fire, insect, and disease disturbances may occur and forested stands
would progress through successional processes regardless of Alternative. Large
proportions of the Project Area would remain untreated in all Alternatives. The MPB
outbreak caused a large disturbance, potentially to a greater extent than would have been
typical because of landscape homogeneity of age class. This event has diversified species
composition and densities in many areas. At the landscape scale the age class has shifted
but remains fairly homogeneous. In untreated areas, forests would slowly change over
time through succession and other natural events. Dead and dying trees would eventually
fall to the ground. Shade tolerant advance regeneration would likely persist and grow to
dominate mixed sites where lodgepole has died. In openings and areas without shade
tolerant species established, lodgepole natural regeneration may establish as serotinous
cones open in the sun. As the fuel load changes from standing dead to a horizontal
profile, the natural regeneration would have physical barriers, and coupled with the
staggering in time of canopy gaps, create a variable height and age lodgepole pine stand,
with scattered older trees of the few lodgepole pine trees not affected by MPB and other
species of trees. Because the bulk of the landscape is dominated by small to medium
sized trees, there would be a period with few old forests. Eventually if no disturbance
enhances heterogeneity, this young landscape may again grow mature forests susceptible
to large scale stand replacing disturbances over large areas.

Fire suppression is likely to continue with all Alternatives due to the proximity of the
project area to structures and the risk to life and property, limiting the extent to which
natural fire can restore the disturbance regimes of the area. All of the MPB-Killed trees
would remain onsite and are recruited to downed fuels over time. In time the dead trees
would fall over in 5-15 years from when they are killed (Mitchell and Preisler 1998),
resulting in large surface fuel accumulation. The MBP outbreak started in 2006 in the
project area, with the peak in 2008 and 2009; beetle-killed trees have already started to
fall over, with about 80 percent of the trees expected to be on the ground within the next
5 years. The resulting fuel accumulation would be variable, but is estimated to be
between 40 and 80 tons per acre of 5 inch and larger material, with some areas exceeding
100 tons per acre of material. The extent of downed fuels expected in the near future in
untreated areas would be continuous across a large area; this condition would be
perpetuated on untreated areas on some proportion of the landscape regardless of
Alternative.  Elevated fuel loads would persist for more than a century, which could
increase the extent and duration of wildfire events through prolonged smoldering and by
serving as receptors for firebrands from adjacent stands (Collins et al 2012). If a severe

wildfire were to occur after germination of the serotinous cone source, before the young
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forests begin producing serotinous cones again, the seedbank could be lost within some
stands and convert the area to grass/shrubland for the foreseeable future. Some of the
surviving forests currently provide high cover and density; where untreated, these are
susceptible to bark beetles and fire and may not persist until new old forests develop.
Over time the patchwork of previously harvested areas would generally progress into the
medium and potentially the large tree class, although growth may be slow in untreated
areas due to high tree densities. Further, abundant subalpine fir that would likely
regenerate in untreated beetle-killed stands is predicted to form a stratum of ladder fuels
more likely to allow future fires to spread into the forest canopy (Collins et al 2012).

All the insects and diseases currently present on the landscape would remain in some
amount, generally functioning at endemic levels. Some agents, notably the WSB, have
been at outbreak levels and are likely to continue to cause damage. The MPB outbreak
has by in large passed, and no Alternative would alter the levels of mortality that have
occurred. The abundance and potential damage caused most agents would vary by
Alternative within treated areas; however, no Alternative would remove them from the
landscape and they would continue to function as part of the natural disturbance regime
of the area.

Ongoing and Reasonably Foreseeable Actions

Reasonably foreseeable actions include those management activities that are on-going or
planned to occur in the near future. These relevant activities to this forest vegetation
analysis may occur regardless of which alternative is selected for implementation; these
actions are considered in the analysis by alternative for this proposal.

Chapter 3, Part 1 — Affected Environment and Environmental Consequences
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Table 32. Ongoing and foreseeable activitiesrelevant to forest vegetation analysis

. - Decision
Project/Activity Date and/or Brief Description
Name
Status
Red Mountain Currentlyimplementing fuel reduction project around Chessman
Flume/Chessma Resenwirand the associated water flume infrastructure. Treatments
n Reservoir Ongoing are designed to reduce hazardous fuels around existing
Project infrastructure. Approximately 500 total acres of fuels treatments and
harvest are expected.
Timber Harvest Timber harvest may occur on private lands on unspecified acres,
Other non FS Ongoing primarily tractor logging within the planning area
lands
Weed Herbicide treatmentis primarily along roads and in patches that are
Treatmenton accessible to mechanized equipment (spraying with ATVs) and/or by
FS Lands Ongoing hand, biological (insects), goats/sheep, and aerial spraying.
Treatment areas are identified in the EIS/ROD, continually updated,
treated as new infestations are located.
Clancy Travel management, Forestvegetation improvements, Fuel
Unionville treatments (non-activity fuels), Watershed improvements, Road
Vegetation and Ongoi improvements/construction,Road maintenance, Road
Travel ngoing decommissioning. Harvest activities have been completed, fuels
Management treatments are ongoing.
Project
Firewood . Personal firewood permits are issued for NFS lands. Dead trees may
. Ongoing . . .
Gathering be cut which occurs mainly adjacent to roadways.
Tenmile Road Improve road way from the junction with Hwy 12 to the junction with
Improvement the Chessman Reservoir intersection, just over 6 miles in length.
(County Rd 695 Improvements would include replacement of three bridges and
S Foreseeable . o - ; ) ;
- Rimini Road) associated railings, bridge drainage improvements, upgrading road
signs, re-alignment of road segments, and paving. Includes some
tree removal.

Alternative 1, No Action

Direct/Indirect Effects and Cumulative Effects

The no action alternative provides the resource specialist a means for evaluating the
current ecosystem conditions as a baseline. Under the No Action Alternative, current
management plans would continue to guide management of the project area. New actions
proposed with the Tenmile — South Helena project would not occur. Reducing intensity
of wildfires and increasing fire suppression effectiveness for surrounding communities
and key municipal watershed infrastructure would not take place. The specific actions
proposed in the Action Alternatives to achieve the purpose and need for the project would
not occur; these actions include creating a mosaic of vegetation and fuel structures
through prescribed fire and commercial harvest of principally dead and dying trees.
Because these actions would not occur, the fuel loading on the forest floor would

continue to increase as dead trees Killed by the mountain pine beetle epidemic continue to
fall. The existing and increasing difficulties with fire suppression associated with the
current forest vegetation and fuel structure would remain, especially when compared to
the actions proposed in Alternatives 2 and 3. The direct, indirect, and cumulative effects
of no action would be the forest stand progression trending away from the desired future
condition.
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The current distribution of age classes, species mixes, and within-stand and across-
landscape structural diversities would be maintained in the short term. Forests would
develop as described for untreated areas in Effects Common to All Alternatives. MPB
may advance succession toward stands of more shade tolerant species, provided fire does
not intervene (Nigh et al 2008). The sustained homogeneity of age and size class and the
extent of high amounts of downed woody fuels may result in conditions not resilient to
landscape level disturbances. In the event of a severe wildfire, the seed source currently
provided by MPB-Kkilled trees in some areas could be lost. Existing high density forests
could be replaced by fire or bark beetles. The likelihood of these interactions is highest
with the No Action Alternative because it perpetuates the existing condition on the
landscape.

Douglas-fir and ponderosapine vegetation type — includes old growth

In absence of a stand-replacing fire event, Douglas-fir stands in the Tenmile — South
Helena project area would continue to increase in density and canopy layering. Where
the densest Douglas-fir stands occur, individual Douglas-fir and ponderosa pine may die
(from competition or insects), continuing the current trend in the project area. When
either of these two species dies by bark beetle, the tree attacked is usually one of the
larger diameter trees within the stand of trees. The dead tree or groups of trees then
create canopy gaps that provide opportunity for an increase in seedlings and sapling-sized
trees to develop; usually the size of these openings favors Douglas-fir regeneration. As
stands progress over time, canopy gap areas would begin to fill in as Douglas-fir
regeneration is established and trees grow, resulting in a decline in other species such as
the early seral ponderosa pine, aspen, shrubs, and other herbaceous vegetation. The
density of trees within the project area would increase causing a decline in individual tree
vigor.

In approximately 60 to 80 years, it is possible that some of the Douglas-fir stands may
attain old growth characteristics. FVS indicates one stand (317-01-029) that is a non-old
Douglas-fir/ponderosa pine stand (mature stand with large diameter trees) would not
attain old growth characteristics in a 50 year period due to mortality from bark beetles
(see the figure below).
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Year 2006 Year 2015 Year 2065

Stand=0112031 1010079 Year=2005 Begoning of cycke Stand=0112031 NH0029 Year=2015 Begnning of cycle ‘Seand=0113031 1010029 Year=2065 End of prowction

Modeled MPB mortalityin2006in Current (today) modeled stand Trees have age foroldgrowth; trees

non-old growth Stand 317-01-029; conditions after the MPB mortality. | killed by MPB means standfalls

large diameter Douglas-firand shortof oldgrowthstandardon

ponderosa pine. numbers of trees with adequate
diameter.

Figure 28. 50-year trajectory of FVS modeled non-old growth stand

Existing old growth may be reduced due to mortality to large trees from bark beetles,

with large ponderosa pine trees potentially becoming scarce; 50 year trend modeling

(with FVS) of one stand (315-01-086) that is currently old growth indicates a reduction of
ponderosa pine, losing enough large trees to fall out of old growth status (see the figure
below). The future trend due to beetle-caused tree mortality is for there to be fewer low
elevation large diameter ponderosa pine, and therefore potentially less old growth in the
project area. However, many existing low elevation old growth stands with a ponderosa
pine component were field verified after the MPB epidemic, and most but not all stands
have retained enough characteristics to remain old growth. There is a risk demonstrated
with FVS modeling that these current stands may not be old growth in the future.

Year 2006 | Year 2015 | Year 2065

Stand=01120315010086 Year=2005 Beginning of cycie " Stand=01120315010086 Year=2015 Beginnng of cycle ° Stand=01120315010085 Year=2065 End of projection

Modeled MPB mortalityin2006in Current (today) modeled stand Old Douglas-firtreeswith some

old growth Stand 315-01-086; large | conditions afterthe MPB mortality. | ponderosa pine remain post-MPB;

diameter Douglas-firand ponderosa | Mostof the large diameter standfallsshort of old growth

pine. ponderosa pine was killed in this standard on numbers oftrees with
simulation. adequate diameter.

Figure 29. 50-Year trajectory of FVS modeled Douglas-fir and ponderosa pine old growth stand

Continued disruptions of the past mean fire interval would affect forest structure and
composition. The lack of fire coupled with insect disturbances and individual stand
dynamics continue to favor increasing densities and layering of Douglas-fir, and
discriminate against the early seral species ponderosa pine. FVS modeling (see the figure
below) shows that with one fire disturbance a multi-layered Douglas-fir/ponderosa
pine/lodgepole pine stand becomes a more open-grown stand of large diameter trees.
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Year 2006

Year 2015

Year 2065

Stara=(1120314010007 Year=199% Iventory condions

Stand=01120314010007 Year=2005 During the fre (003)

‘Sand=01120314010007 Year=2065 End of progection

Stand 314-01-007 priorto fire
disturbance. A multi-layered stand
with 1,200trees peracrelessthanl
inch indiameter, and aclosed
canopy-smalldiameter-mature
overstory.

Stand witha simulated low-severity
fire; the majority of the Douglas-fir
understorywere killedin this
simulation.

Simulated stand conditions in 50
years depicts a more open stand
with overstorydiametersin the
range of old growth requirements
and scattered mixed species
regeneration.

Figure 30. 50-year trajectory of FVS modeled mixed species Douglas-fir/ponderosa/lodgeple.

In the absence of natural or managed disturbance, an increase of understory Douglas-fir
would occur, as is shown in the existing stand conditions within the lower elevations of
the project area. With increasing Douglas-fir stand density and the multi-layering of
Douglas-fir trees, both western spruce budworm and Douglas-fir beetle would continue to
cause mortality, creating snhags of varying sizes. An increase in mortality due to Douglas-
fir beetle can currently be attributed to the heavy and repeated defoliation from spruce
budworm, which then may lead to additional increases in beetle activity and large
Douglas-fir tree mortality (as is evident from the current trend; see the figure below). An
increase in other bark beetles (specifically MPB and western pine beetle) in ponderosa
pine can be contributed to the sustained and increasing stand densities and associated loss
in individual tree vigor due to competition from principally Douglas-fir. Dramatically
higher stand densities and development of ladder fuels increase the risk of wildfire, bark
beetle infestations, and in some areas, successional replacement by shade-tolerant
competitors (Fiedler et al 2010). Itis expected that with the no action alternative,
mortality in large-diameter Douglas-fir and ponderosa pine would not only continue, but
increase. The increase in mortality is expected in the analysis area given the current trend
in local climatic conditions coupled with the current dense and multi-layered stand
conditions common in the Tenmile — South Helena area for the Douglas-fir and
ponderosa pine vegetation community.
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Spruce budworm mortalityin Douglas-fir understory,
Unit 65

Existing multi-storied conditions in Unit 94b

Figure 31. Multi-layered Douglas-firand ponderosa pine stands.

Lodgepole pine vegetation type —includes old growth

Incidental mature lodgepole pine escaping attack by mountain pine beetle would grow
vigorously; other species that occur in the stand (Douglas-fir, subalpine fir, Engelmann
spruce and aspen) would also increase growth. Understory herbaceous vegetation
(grasses, shrubs, and forbs) has thrived with the increased sunlight with the majority of
the lodgepole pine overstory now dead. Natural regeneration has already begun in
‘canopy gap’ areas where enough warming sunlight has opened serotinous lodgepole pine
cones. This natural regeneration would continue in the lodgepole pine type.

The dead trees have begun to fall over; fall rates are in 5-15 years (Mitchell and Preisler
1998) from the year the trees were Killed (outbreak peaked in 2009). Over 80 percent of
the dead trees will be on the ground within the next 5 years. These fallen dead trees will
result in a large surface fuel accumulation. This fuel accumulation will be variable, but is
estimated to be between 40 and 80 tons per acre of 5 inch and larger material, with some
areas exceeding 100 tons per acre of material. Over decades, when there is a significant
component of large down wood, there would be an increase in fire severity during high-
intensity fire events (Jenkins etal. 2007). As the fuel load changes from standing dead to
a horizontal profile, the natural regeneration would have physical barriers, and coupled
with the staggering in time of canopy gaps, create a variable height and age lodgepole
pine stand, with scattered older trees of the few lodgepole pine trees not affected by MPB
and other species of trees. This progression with the lodgepole pine type is expected to
occur on about 23,541 acres within the analysis area (see the figure below).
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Figure 32. Existing staggered regeneration and beginning of downfall accumulation.

The extent of the bark beetle epidemic and lodgepole pine tree mortality in the Tenmile —
South Helena area will result in a profound change in the condition and arrangement of
forest biomass (Kaufmann et al. 2008). Mortality due to the mountain pine beetle
epidemic changes the fuel complex or characteristics in terms of fuel load and structure,
microclimate and fuel moisture, and fire potential. These characteristics vary with the
intensity of the beetle attack, initial stand conditions, and the time following the attack.

The 50 year trend for lodgepole pine vegetation type, as modeled with FVS (see the
figure below), is for small (mean) diameter stands that would have some variability in
size due to the regeneration being impeded by the horizontal profile of downed trees from
the MPB epidemic. Trees that were mature at the time of the MPB epidemic respond to
the available growing space in diameter and height; therefore some stands have highly
varied vertical structure. The accumulated downfall of dead trees that occurred around
the year 2015 to 2020 remains in the stand. The modeled stand (318-01-013) was an old
growth stand prior to the MBP epidemic. Field surveys confirm that the stand is no
longer old growth due to mortality to the older lodgepole pine component; FVS modeled
the same result. Field surveys and photo interpretation have confirmed that most of the
lodgepole pine —dominated old growth has fallen below old growth standards due to
mortality from the MPB epidemic.
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Year 2006

Year 2015

Stand=01120318010013 Year=1095 Beginning of cyche

Year 2065

Stand=01120318010013 Year=2015 Bégnning of cycle

Stand=01120312010013 Year=2065 £nd of projechon

Stand 318-01-013 immediately after
MPB disturbance. Mixed species of
lodgepole and Douglas-fir. All of the
LPP overstorydied —DF overstory
and mixof LPPand DFunderstory

Todaystand conditions show natural
regenerationfilling in canopygaps
and downfall.

Simulated stand conditions in 50
years depicts a variable stand.
Seedling-saplingsvaryin height
(caused bylogimpediments)in MPB
createdopenings.

remained.

Figure 33. 50-year trajectory of FVS modeledlodgepole stand

Mixed conifer vegetation type — includes old growth

In the higher elevations of the forest within the project area, the MPB epidemic has killed
whitebark pine (especially individual trees stressed from white pine blister rust) in
addition to lodgepole pine. However, with whitebark pine occurring at higher elevations,
the colder climatic conditions may prevent all of the mature whitebark pine trees from
being Killed; this is a different trajectory in the project area as compared to lodgepole
pine. In addition, most whitebark pine occurs in mixed species stands within the project
area. The resulting fuel profile associated with dying pine trees within the mixed conifer
vegetation type is more complex than that described in the lodgepole pine type.
Accumulation of dead fuel would be in juxtaposition with live fuel, rather than the more
straightforward accumulation of dead fuel loading with pure lodgepole pine stands. Fires
that burn at higher elevations are known to have beneficial effects to whitebark pine with
the potential for whitebark pine natural regeneration (Morgan et al 1994; Murray et al
2000; Keane 2000; Keane and Parsons 2010).

In more mixed conifer stands, the mortality from the MPB in both whitebark pine and
lodgepole pine would favor the non-pine species. This is the case in most of the project
area at the higher elevations of forest vegetation. Where more pure pockets of whitebark
pine are killed by MPB, there may be enough of an opening to favor whitebark pine
regeneration (stand-scale gap-phase dynamics may be one response to MPB outbreaks;
Larson and Kipfmueller 2010). In more mixed conifer stands in the Tenmile — South
Helena analysis area, blister rust and MPB have accelerated succession to subalpine fir or
Engelmann spruce by killing mature whitebark pine, with a lack of adequate gap-size to
allow whitebark pine natural regeneration to occur. Itis anticipated that the stand
dynamics in mixed conifer stands with blister rust and MPB —caused mortality to
whitebark pine and MPB mortality to lodgepole pine, coupled with the lack of fire as a
recycling agent, would cause a major shift in landscape composition and structure from
one of pine to fir and spruce (Keane 2000).

The 50 year trend for the mixed conifer vegetation type, as modeled with FVS (see the
figure below), is for the stand shift to primarily an Engelmann spruce-subalpine fir stand.
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The regeneration that does become established is principally spruce-fir impeded by the
horizontal profile of downed trees from the MPB epidemic. The majority of the lodgepole
and the few whitebark pines are only left in trace amounts. The fuel profile trajectory
created from the current MPB epidemic is projected by FVS to be relatively unchanged in
50 years. The modeled stand (319-03-049) was an old growth stand prior to the MPB
outbreak and field surveys confirm that it still is an old growth stand, as depicted by FVS.
All old growth stands that were mostly comprised of either Engelmann spruce or
subalpine fir in the mixed conifer vegetation type remains as old growth; the majority of
the stands comprised mostly of lodgepole pine or whitebark pine as an old growth
component are no longer old growth.

Year 2006 |

Stand=J1203 19030049 Year=1095 Begirring of cicie

Year 2015

Stand=01120310030043 Year=2015 Begnning of cycle

Year 2065

Stand=01120315030049 Year=2065 End of projction

Stand 319-03-049 immediately after
MPB disturbance. Mixed species of
lodgepole, s ubalpine fir, Engelmann
spruce and minoramount of
whitebarkpine. Mostofthe pine
overstorydied.

Todaystand conditions show natural
regeneration—principally s pruce
and subalpine fir—filling in very
small canopy gaps.

Simulated stand conditions in 50
years depicts avariable stand.
Seedling- saplings varyin height
(caused bylogimpediments)in MPB
createdopenings.

Figure 34. 50-year trajectory of FVS modeled mixed conifer stand.

Forest Carbon Cycling and Storage

The acreage of lodgepole pine forests currently affected by the MPB epidemic is
extensive throughout the Tenmile — South Helena analysis area. Asa major disturbance
on the landscape, the bark beetle epidemic and associated large-scale lodgepole pine
mortality is affecting overall forest structure, development, and forest carbon storage.
Due to the amount of recent dead and dying trees, it is estimated that there would be a
decrease in the net ecosystem productivity (NEP) with the No Action Alternative. This
assumption is based on recent scientific literature on forest carbon storage which will be

discussed more in this section.

These stands have been converted from a carbon sink to a carbon source to the
atmosphere. Under the no action alternative, these areas would remain that way until the
carbon uptake by new tree regeneration exceeds the emissions from decomposing dead

organic material.

Barring a large-scale fire, these stands would likely remain a carbon

source for several years or longer depending on the amount of dead biomass left on the
site, the length of time before new trees become re-established, and their rate of growth
once trees start to grow. As new trees become established, the amount of carbon would
accumulate rapidly for several decades. The net ecosystem productivity would increase
until reaching an intermediate age, then gradually begin declining but remain positive

until impacted by future disturbances (Law et al. 2003).

Chapter 3, Part 1 — Affected Environment and Environmental Consequences

113



Tenmile — South Helena Project Draft Environmental Impact Statement

Recent scientific literature confirms some general patterns of forest carbon storage and
release over the period of forest stand development and natural or induced disturbances.
For large-scale context, our nations’ forests have and continue to sequester vast amounts
of carbon (nationally they are a net carbon sink, sequestering far more carbon than is
released), equivalent to approximately 10 percent of annual carbon dioxide emissions
from burning fossil fuels (Heath and Smith 2004; Birdsey et al. 2006). Law et al. (2003)
looked at changes in carbon storage and fluxes for ponderosa pine stands in central
Oregon. They evaluated the NEP, which is the balance between being a net carbon
source and net carbon storage (referred to as carbon sink). Their evaluation concluded
that NEP is lowest and negative (carbon source) in young stands (9 to 23 years),

moderate in young stands (56 to 89 years), highest in mature stands (95 to 106 years), and
low in old stands (190 to 360 years). Most mature and old stands remained a net sink of
carbon. Pregitzer and Euskirchen (2004) synthesized results from 120 separate studies of
carbon pools and carbon fluxes for boreal, temperate, and tropical biomes. They found
that in temperate forests, NEP is lowest (more towards source) and most variable in
young stands (0 to 30 years), highest (more towards carbon sink) in stands 31 to 70 years,
and declines thereafter as stands age. These studies also reveal a general pattern of total
carbon stocks declining after disturbance, increasing rapidly during intermediate years,
and then declining over time until another significant disturbance (timber harvest or tree
mortality resulting from drought, fire, insects, disease or other natural disturbances) Kkills
large numbers of trees and again converts the stands to a carbon source. In this situation,
carbon emissions from the decay of dead biomass exceed the amount of carbon removed
from the atmosphere by photosynthesis within the stand. Over the long-term (centuries)
net carbon storage is often zero if stands regenerate after disturbance because re-growth
of trees recovers the carbon lost in the disturbance and in decomposition of trees killed by
the disturbance (Kashian et al. 2006).

Because mountain pine beetles kill larger lodgepole pine and ponderosa pine trees
preferentially, these dead trees represented proportionally larger values of carbon stocks
(sequestration) and above-ground tree carbon production in killed trees within stands;
more and larger trees killed results in greater decreases in carbon sequestration. Stand-
level carbon can be recovered to pre-outbreak values in 25 years or less; it takes 50-160
years to recover to values shown in simulations where stands were not attacked. The size
distribution of surviving trees can shorten this timeframe; a greater number of smaller
trees store carbon at a greater rate through an amplified growth rate when compared to
larger survivors, having a greater capacity to take advantage of increased resource
availability (Pfeifer etal. 2010). Successful tree regeneration is a much more critical
factor in recovering carbon than stand age class distribution or tree density. As long as
post-disturbance lodgepole pine stands support enough trees to have the structural
characteristics of forests rather than shrublands, grasslands, or other kinds of non-forest
vegetation, they would recover pre-disturbance carbon stocks quickly and the landscape
would be resistant to long-term changes in carbon storage (Ryan et al. 2008).

For the short term, onsite carbon stocks may remain higher under the No Action
alternative than under the Action Alternatives. Nevertheless, caution is advised against
interpreting carbon inventory maintenance or gains from deferred or foregone timber
harvest in any specific forest or stand as affecting atmospheric concentrations of
greenhouse gases. This only holds true if harvest does not occur elsewhere in the world
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to supply the same world demand for timber (Gan and McCarl 2007; Murray 2008; Wear
and Murray 2004). The result can be a net carbon impact if the timber is replaced in the
marketplace with higher carbon source products such as steel or concrete or is harvested
in a manner that does not result in prompt reforestation (Ryan et al. 2010; McKinley et al.
2011; Harmon 2009).

The risk of some high mortality disturbance events is greater under the No Action
Alternative. The long-term ability of forests to persist as net carbon sinks is uncertain.
Drought stress, forest fires, insect outbreaks and other disturbances may substantially
reduce existing carbon stock (Galik and Jackson 2009). Climate change threatens to
amplify risks to forest carbon stocks by increasing the frequency, size, and severity of
these disturbances (Dale et al. 2001; Barton 2002; Breashears and Allen 2002; Westerling
and Bryant 2008; Running 2006; Littell etal. 2009; Boisvenue and Running 2010).
Recent research indicates that these risks may be particularly acute for forests of the
Northern Rockies (Boisvenue and Running 2010). Increases in the severity of
disturbances, combined with projected climatic changes, may limit post-disturbance
forest regeneration, shift forests to non-forested vegetation, and possibly convert large
areas from an existing carbon sink to a carbon source (Barton 2002; Savage and Mast
2005; Allen 2007; Strom and Fule 2007; Kurz et al. 2008a; Kurz et al. 2008b; Galik and
Jackson 2009). Providing for prompt reforestation after disturbance ensures that forests
become sinks again in the future and can speed carbon recovery. The No Action
Alternative foregoes such climate change adaptation actions.
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Response to Resource Indicators
Table 33. Alternative 1 response to resource indicators.

Resource

Indicator(s) Response

Intense MPB mortality favors regeneration of shade intolerantspecies (Axelson et
al 2009). Alternative 1 does not affect the current regeneration trajectoryin MPB-
impacted forest types and does not assure regeneration on management areas
designated fortimber production. In the event of a severe wildfire, the seed source
currently provided by MPB-killed trees in some areas could be lost.

MPB-impacted
forest regenerated

Disturbance creates resiliency in forest stands by reducing density, and in some
cases promoting species diversity. The MPB epidemic did create new stands
with increased diversity; however even with the loss of mature pine trees and

current reduction in density, the regenerated stands will have high densities inthe
future. Alternative 1 does not change the current trajectory of the project area;

however, the MPB epidemic did increase resiliencyof pine stands to beetles over

pre- epidemic conditions. With 44% of the projectarea’s forests being comprised
of mid- to late seral dense stands of Douglas-fir, the probability of natural

disturbances such as fire or insects affecting forests remains high. Mostrecent

ADS data indicates widespread WSB defoliation, creating optimal conditions for

bark beetle mortality and increasing vertical fuel loading for fires. Overall
resiliency conditions of the project area remains low due to 51% of the project
area’s forests being comprised of dense stands (26,831 acres). The resiliency
that occurs today would be reduced over time as stand densityincreases in the
absence of disturbance.

Resilience within
forested stands

The analysis area went from a homogeneous landscape of mature forestto a

homogeneous landscape of MPB killed forests; there is an estimated 23,541

acres of lodgepole pine and ponderosa pine with dead or dying trees over the

majority of the stand. Within stand heterogeneity with species and age class
diversity has improved within the MPB killed forests. Landscape heterogeneity

Landscape has notimproved, only a substantial acreage has been changed from one
heterogeneity composition of species, size and age to another composition. Alarge portion of
the analysis area remains unchanged; 44% of the project area is comprised of
mid- to late seral dense stands of Douglas-fir. Landscape heterogeneitydoes not
improve with Alternative 1, and remains relatively unchanged over a 50 year time
period,unless future disturbance alters the trajectory by creating a patch mosaic
of forested stands.

Irreversible/lrretrievable Commitments

The current homogeneity in forest structures, particularly the abundance and extent of
downed fuels, may result in severe surface fire effects in the event of a wildfire. If such a
fire occurs between the time seed from serotinous cones germinations and the trees again
produce cones, there could be an irreversible loss of seed source and thereby long term
loss of conifer cover in some areas. An irreversible effect could be a species composition
shift toward shade tolerants (Douglas-fir, subalpine fir and Engelmann spruce) at the
expense of lodgepole pine, aspen, and whitebark pine in some areas; however this loss
would not likely be irretrievable in the event of future natural disturbances which would
again favor seral species. The slower and more variable natural regeneration mechanisms
may result in an irreversible loss of growth rates and future timber volume production
and resiliency on timber management emphasis areas. With this Alternative, no
economic recovery of trees killed by MPB would occur. As these trees fall over time
they would have no economic value, at which point this foregone opportunity becomes
irretrievable.
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Action Alternatives

The action alternatives use similar types of vegetation treatments to meet the purpose and
need for action. The acres and number of units are displayed below.

Table 34. Comparison of vegetation treatment acreages and number of units for alternatives 2and 3 (FS and
BLM lands).

Vegetation Treatment Alternative 2 Alternative 3
Acres Numb_er of Acres Numper of
Units Units
Improvement Harvest 2,483 49 1,382 23
Clearcut with Leave Trees 3,573 41 2,348 19
Seed Tree with Leave Trees 298 3 0 0
Shelterwood with Leave Trees 363 4 102 2
Shaded Fuel Break 1,415 10 1,282 8
Low Severity Grassland 0 0 1,662 9
Prescribed Fire
Low Severity Prescribed Fire 11,900 118 7,952 96
Mixed Severity Prescribed Fire 1,714 10 656 4
Private Land Buffers 2,091 45 2,283 46
Precommercial Thin 471 18 445 16
Total 24,308 298 18,112 223

There are two differences within the specific actions proposed by the two action
alternatives: (1) alternative 2 does not have acres of ‘Low Severity Grassland Prescribed
Fire’ and (2) alternative 3 does not have acres of ‘Seed Tree with Leave Trees’.
Additionally, the two action alternatives differ by: (1) acres treated by treatment type; (2)
location of treatment units; (3) specific treatment actions in Inventoried Roadless Areas;
(4) the number of units; and (5) treatment intensities within the units. Even with these
differences and different resource issues addressed between the action alternatives, the
foundational design criterion was to have the purpose and need objectives met. The
general prescription of each treatment type is described in the table below.

Table 35. General prescriptions of each specificaction proposed by the action alternatives.

Treatment

Specific Action General Prescription
Type
Thin from below and remove overstory trees (i.e., “crown
" thinning”) in order to reduce density from an average of 100-
% Improvement 140 to 50-80 basal area, which would reduce crown fire
S Improvement | Cutting followed potential. Substantial amounts of green, healthylarge
§ Harvest by jackpot or diameter trees would be retained in these dry or mixed
= underburn forests. In some areas there currently are not enough green
I trees remaining to meetresidual basal areas. Retain Forest
% Plan required snags.
E Clearcut with Cutdead and dying lodgepole pine. Retain all other live
o Regeneration reserve trees conifers when they occur; primarily Douglas-fir with spruce
© Harvest followed by site and subalpine fir. These units would naturally regenerate
prep burn with lodgepole pine. Retain Forest Plan required snags.
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Treatment

Type

Specific Action

General Prescription

Shaded Fuel

Break

Low Severity
Grassland
Prescribed

Fire

Prescribed Fire

Low Severity
Prescribed

Fire

Mixed Severity
Prescribed

Fire

Seed tree with
reserve trees
followed by site
prep burn

Shelterwood with
reserve trees
followed by site
prep burn

Pile burn, jackpot
burn or underburn

Jackpot or pile
burn

Jackpot burn or
underburn

Broadcast burn

Cutdead and dying lodgepole pine. Retain 10-20 trees per
acre of well-distributed healthy Douglas-fir and ponderosa
pine to provide seed. Natural regeneration would be
promoted, though ponderosa may be planted. Retain Forest
Plan required snags.

A mixof dead lodgepole and other species would be cut.
Retain about 20-50 trees per acre of healthy Douglas-fir to
provide seed and shelter for seedlings. Natural regeneration
would be promoted, though ponderosa may be planted.
Retain Forest Plan required snags.

A mix of dead trees and understory trees would be hand or
mechanicallycut to increase canopy spacing and to alter the
fuel profile, creating a shaded fuel break of the live, larger
trees available within the unit. Thin from below (i.e., “crown
thinning”) in order to reduce density from an average of 100-
140to 50-80basal area. Slash created would be handpiled
and burned or jackpot burned where feasible to reduce
surface fuel loadings. Shaded fuel breaks would varyin
width depending on topography, aspect and slope, stand
composition, and expected fire behavior adjacent to the fuel
break.

Low intensity grassland prescribed burning would be used to
improve grassland and grass-shrub areas. In these areas,
encroaching conifers would be reduced. Mechanical and
hand rearrangement of fuels would occur, with smaller
diameter (less than 12 inch) trees strategically slashed or
thinned, slash created from these treatments would be
handpiled and burned or jackpot burned. No active ignition
would occur in the open grasslands or adjacenttimber
stands, fire may spread into these areas exhibiting low
intensity burn characteristics.

Low intensity prescribed burning would be used to improve
dry forests and grass-shrub areas. In forest areas, savannah
conditions would be created with understoryladder fuels and
crown fire potential reduced by the treatments. In non-forest
areas, encroaching conifers would be reduced. Mechanical
and hand rearrangement of fuels would occur, with smaller
diameter (less than 12 inch) trees strategically slashed or
thinned to facilitate prescribed burning.

This larger scale “Landscape Ecosystem Burn”is a mosaic of
prescribed fire types and intensities resulting in a strategic
landscape mosaic of fire effects — about 40-60 percent of
each unitwould be burned. Mechanical rearrangement of
fuels would be used in some areas to contain aerial ignition
zones — which are principallydead lodgepole stands. These
units are adjacent to strategic buffers comprised of shaded
fuel breaks or low severity prescribed fire burns. The
treatments are within roadless areas.
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Treatment

T Specific Action General Prescription
ype

Reduce hazardous fuels on NFS Lands creating a buffer
zone near private land that has structures. Develop
opportunities for citizens who have completed fuels reduction
or defensible space treatment on their property to extend
treatments onto public lands where it meets land
Private Land Pile burn or managementobjectives. Treatmentincludes awide range of
Buffers jackpot burn hand and mechanical activities to rearrange and remove
hazardous fuels and reduce crown fire potential by thinning
trees. Buffers inthe South Helena Portion would extend up to
100 yards from private boundaries onto FS lands. Buffers in
the Tenmile Portion would extend up to 200 yards from
private boundaries onto FS lands.

Small diameter trees in past harvest units would be cut
leaving about 100 - 200 trees per acre of the best-formed
trees; this would enhance growth and vigor and reduce the
long-term risk of mountain pine beetle caused mortality. The
limbs and tops of the fallen trees may be lopped and
scattered to speed decomposition. Hand or machine piling
and burning of piles would be completed where the fuel
loading is an unacceptable risk.

Non-Commercial Treatments

Precommercial
thin followed by
pile and burn

Precommercial
Thin

Effects Common to All Action Alternatives

The Action Alternatives create patches and patterns that to some extent emulate natural
fire which has been excluded from this ecosystem for a century. Vegetation growth and
succession are dynamic processes and can be reflected by changes in fire behavior over
time. The restoration of fire adapted ecosystems does not involve simply the
maintenance of open, late seral stands, but also increase large-scale heterogeneity by
promoting a mosaic of conditions on the landscape on all forest types, including the
upper elevations. Proposed treatments would promote resilience to disturbances by
creating a mosaic of conditions in densities, species composition, and age class that differ
from the No Action alternative and untreated areas within the action alternatives. The
various proposed actions increase species diversity by providing seral species (ponderosa
pine, lodgepole pine, whitebark pine and quaking aspen) growing space within a forested
landscape that is now (post MPB epidemic) dominated by fir and spruce. Increasing
landscape heterogeneity and increasing stand and forest resiliency with the Action
Alternatives would help to ensure that not all forests are equally susceptible to the same
disturbances at the same time.

All treatments include surface fuel and crown fuel reductions, and use a mix of:
prescribed fire; mechanical or hand treatment and prescribed fire; or commercial harvest
treatments and prescribed fire. Martinson and Omi found that these types of treatments
moderate potential wildfire behavior in both long-needle and mixed conifer forests, with
treatment effectiveness remaining for up to 10 years with longevity varying by ecosystem
productivity (2013). They also found that where crown fire hazard has become too high
as to preclude initial entry with prescribed fire, mechanical thinning may be a necessary
precursor (ibid). Thinning treatments have demonstrated the greatest reductions in
wildfire severity, but only those treatments that produce substantial changes to canopy
fuels, shift diameter distribution towards larger trees, and are followed by broadcast
burning or other means of removal (Martinson and Omi 2013).
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All action alternatives would include treatments on some proportion of the landscape
which would alter vegetation conditions. Post-disturbance conditions following harvest
differ from those following most natural disturbances in terms of the types, levels, and
patterns of structural legacies (Franklin etal 2002). Remnant trees have important
influences on stand development (ibid); all harvest units retain remnant trees. Treatments
would generally promote seral species composition (lodgepole pine, ponderosa pine and
where it occurs, quaking aspen) over shade tolerant competitors (spruce and fir); these
treatments would alter the behavior and severity of potential future wildfires (Collins et al
2012).

Harvesting would remove some of the biological legacies left behind after the MPB
outbreak; in these areas, habitat conditions would be altered from the No Action
alternative within the treatment areas. The loss of these habitat components would be
ameliorated through the retention of untreated areas, retention of remnants within
harvested areas, focusing harvest on forests with high pine composition, and avoiding
riparian zones.

Commercial harvest would produce timber products generated from salvaging trees
recently killed by the MPB epidemic; additionally, a smaller amount of green trees would
be removed to achieve desired stand densities. In all harvest treatments, the largest trees
are preferred for retaining after treatment, and the amount of trees kept on site vary by
treatment (see Table 35 above on General Prescriptions). Commercial and pre-
commercial treatments would alter the rate, vigor and composition of tree growth in
suitable timber areas as compared to no action. Promoting individual tree growth and
species diversity with an emphasis on seral species not only improves individual forest
stand resilience, but when viewed across the project area as a summation of diverse
treatments over a large area, increases landscape resilience.

All action alternatives would assure rapid reforestation to provide for timber productivity
in the long term on some proportion of the landscape that generally favors fast growing
seral species over slower growing shade tolerant species. Timely reforestation is assured
within 5 years of regeneration harvest. Most of the proposed regeneration harvests would
occur in stands dominated by lodgepole pine with high MPB-caused mortality, and would
rely principally on natural regeneration for reforestation. In addition, some regeneration
units would have planting (either Douglas-fir or ponderosa pine) in addition to natural
regeneration to ensure species diversity. The success of regeneration would be monitored
with stocking surveys.

Old Growth

The Action Alternatives avoid harvesting, burning or other treatments within designated
old growth. Most old growth has been field verified to ensure the treatments avoid old
growth and most units have been field verified to ensure that they do not include old
growth. However, field surveys would continue for both Action Alternatives to identify
old growth outside of the treatment units and to field verify that all acres within the
proposed units avoid old growth. With all existing old growth protected through
mitigation measures, no further analysis of old growth will occur.
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Snags

For simplicity and to provide a conservative analysis, post-treatment estimates were made
assuming all the snags are cut from all harvest units. Using ADS, the analysis subtracted
beetle-killed snags within units from the total, and the remaining dead trees averaged for
the watershed. The result was an average snhags per acre estimate reflecting trees recently
killed by bark beetles. Specific snag calculations by 3rd order drainage follows in each
action alternative discussion.

Alternative 2, Proposed Action

The Proposed Action is designed to maximize the opportunity to meet the purpose and
need of improving conditions for public and firefighter safety across the landscape in the
event of a wildfire. Alternative 2 does this by proposing the largest number of acres
treated (see

Table 36 below), thereby providing the greatest change in fuel structures and creating
large-areas of vegetation mosaics.

Table 36. Alternative 2 proposed treatments.

Vegetation Treatment Acres
Improvement Harvest 2,483
Clearcut with Leave Trees 3,573
Seed Tree with Leave Trees 298
Shelterwood with Leave Trees 363
Shaded Fuel Break 1,415
Low Severity Prescribed Fire 11,900
Mixed Severity Prescribed Fire 1,714
Private Land Buffers 2,091
Precommercial Thin 471
Total 24,308

Alternative 2 has 34 (2 BLM and 32 FS) units that exceed 40 acres in size (see Table 37
below). The regeneration harvest proposed to exceed 40 acres in size include: clearcut
with reserve trees (30 units for a total of 3,491 acres); seed tree with reserve trees (two
units totaling 280 acres); and shelterwood with reserve trees (two units totaling 129
acres).

Chapter 3, Part 1 — Affected Environment and Environmental Consequences
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Table 37. Regeneration harvest units that exceed 40 acres insize.

Unit Acres Unit Acres Unit Acres Unit Acres
1 71 20 85 29 84 98g 68
3 78 21 101 30 92 98h 132
5 53 22 130 32 47 104 58

11 523 23 920 35 53 106a 260
15 70 24 77 36 193 106e 80
17 72 26 223 39c 43 110b 86
18 134 27a 42 97a 226 118 168
19 169 27b 54 98c 57 130 46
BLM 49 BLM 184 - -
142a 143a

Average (small, large): 115 (42, 523)

There are two past regeneration harvest units from the Clancy Unionville Timber sale
that are adjacent to the Alternative 2 regeneration units that are still considered an
opening, and when added to the new proposed units exceed 40 acres in size. Unit 21
(101 acres) is adjacent to a 7 acre clearcut that was harvested in 2012; the sum total of the
two openings is 108 acres. Unit 118 (168 acres) is adjacent to a 20 acre clearcut that was
harvested in 2010; the sum total of the two openings is 188 acres. The units that exceed
40 acres were designed to encompass past fire and insect disturbance patterns that created
a patch mosaic of stands. The large units proposed for treatment are an indication of the
variability in size and shape of these past disturbances. Large patch sizes that comprise
the units that exceed 40 acres provide the structure and arrangement of conifer forests
that naturally occur within landscape that is the Tenmile — South Helena project area.

Direct/Indirect Effects

Douglas-fir and ponderosa pine vegetation type

A majority of the proposed treatments (63 percent) with alternative 2 are in the Douglas-
fir and ponderosa pine vegetation type. Alternative 2 directly affects the existing
condition of the lower elevations by changing stand densities and composition of species.

There are five different types of treatment proposed in this vegetation type (see figure
below).
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Table 38. Treatments in Douglas-fir and ponderosa pine vegetation type.

Proposed Example of existing
Action stand conditions

General changes in forest vegetation conditions with
prescribed treatment

Example of desired post-
treatment conditions

Acres

Improvement
Harvest

Shelterwood
with Leave
Trees

Low Severity
Prescribed
Fire

Private Land
Buffers

These units have variable densities (from 100 to 240, with an
average of 100-140 basal area) and vary in species composition
(Douglas-fir, ponderosa pine with few lodgepole and quaking
aspen). Improvement Harvest would thin from below and remove
overstory trees (i.e., “crown thinning”) in order to reduce density to
50-80 basal area, which would reduce crown fire potential.
Substantial amounts of green, healthy large diameter trees would be
retained in these mixed forests. In some areas MPB has created
areas where there would not be enough green trees remaining to
meet prescribed residual basal areas.

A mixof species comprises these units — Douglas-fir, ponderosa
pine and lodgepole — at an average of 100 to 140 basal area (with
wide variation). Most of the lodgepole is dead. The treatment
objective is to regenerate these units, with post-harvest retention of
20-50 trees per acre of healthy Douglas-fir and ponderosa pine to
provide seed and shelter for seedlings. Natural regeneration would
be promoted, though ponderosa may be planted.

A mixof open grassland, scattered trees, and dry mixed conifer
forests (comprised principally of Douglas-fir and ponderosa pine)
characterize these units. What exists are dead and live trees, and

tree encroachmentinto grasslands. Alow intensity prescribed
burning would be used to create savannah conditions in forests with
understory ladder fuels and crown fire potential reduced with low
intensity fire. In non-forest areas, most of the encroaching conifers

would be killed with fire. Mechanical and hand rearrangement of
fuels would occur, with smaller diameter (less than 12 inch) trees
strategically slashed or thinned to facilitate prescribed burning.

These units are comprised of Douglas-fir, ponderosa pine and some

lodgepole pine at varying densities and tree size; ranging from 100

to 240 basal area and from seedling to large diameter trees. These

units would create a buffer zone near private land that has
structures. Awide range of hand and mechanical activities to
rearrange and remove hazardous fuels and reduce crown fire
potential by thinning trees is proposed, and would be done in
conjunction and coordination with adjacent landowner.

2,483

363

11,900

655
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Proposed Example of existing
Action stand conditions

General changes in forest vegetation conditions with
prescribed treatment

Example of desired post-

treatment conditions Acres

Precommercial
Thin

Total acres of vegetation treatments in Douglas-fir and ponderosa pine vegetation type

Old harvest units with small (sapling- to pole-sized) trees with
current densities from about 500 to 1000 trees per acre (average is
around 800) of Douglas-firand ponderosa pine. These units would
have the majority of the trees cut, leaving about 100 - 200 trees per
acre of the best-formed trees; this would enhance growth and vigor

and reduce the long-term risk of mountain pine beetle caused
mortality. The limbs andtops of the fallen trees may be lopped and

scattered to speed decomposition. Hand or machine piling and
burning of piles would be completed where the fuel loading is an
unacceptable risk.

379

15,780
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Improvement Harvest

The proposed stand improvement treatments would reduce existing stand densities from
an average of 100 to 140 basal area (with some stands exceeding 200 basal area) to a
post-treatment density of 50 to 80 basal area. (Basal area is a measurement of stand
density, where a given area of trees is described by the cross-section [in square feet] of
those trees.) Through prescriptive harvest actions, larger diameter and healthy green
trees would be retained in this vegetation type; variability is retained in the stand with
MPB mortality and the basal area retention objectives. The focus of the treatment would
be the removal of dead and dying trees as well as smaller diameter green trees; however,
the overstory (sawlog-sized) trees would be thinned as well. In these harvest units, all
snags > 20" dbh would be retained along with additional smaller snags to average at least
2 snags per acre of the largest, most windfirm snags available (meeting Forest Plan
standards). There would also be live trees in various size classes to provide snag
replacement and inoperable inclusions where all snags would be retained. The direct
effect of the action would be to reduce crown fire potential and increase stand resiliency
to future disturbances.

Additionally, the proposed prescription would remove most of the smaller trees (less than
4 inches in diameter), principally through an understory burn after the proposed thin.
Although basal area is the measure used for density in this analysis, the less than 4 inch
size trees can account for a high level of tree stocking on an individual stand basis and
not amount to much basal area. An example of this is in Unit 175, where 330 trees per
acre with an average diameter of less than 3 inches account for less than 8 square feet of
basal area of the total basal area for the stand.

The proposal would convert dense (high basal area) and multi-storied stands (with
layering of different aged trees) into open-grown, variably-spaced trees. The resultant
post-treatment stand structure would be similar to what would have been created with a
frequent-fire-interval disturbance regime described in the existing condition of this
analysis. Treatments that approximate desired conditions create relatively open, large-
tree dominated structures primarily composed of seral species (Feidler etal 2010). Poor
growth, high stand densities and the amount of Douglas-fir are correlated to infestation
levels of Douglas-fir beetle (Fettig et al 2007). Slow growth and tree competition (with a
reduction in tree vigor with increases of stand density) are also correlated to MPB levels
in ponderosa pine, with thinning to reduce tree competition and increase individual tree
growth potentially being critical for long term prevention of mountain pine beetle
outbreaks in ponderosa pine (Fettig et al 2007).

Post-harvest conditions would find variably spaced large trees with smaller trees scarce
or occurring as clumps in openings within the tree canopy. Shrubs and forbs would be
common, but low growing. Surface fuels would be at 12 to 15 tons per acre. Species
composition would favor ponderosa pine, although Douglas-fir is common with other
species present such as aspen. Aspen clones would be provided adequate growing space
where they occur, with conifers less than removed within and adjacent to the clone.

The direct effect for the 2,483 (2,071 FS and 412 BLM) acres of improvement harvest
would be the removal of about 20 to 160 square feet of basal area of principally Douglas-
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fir (with salvage of dead lodgepole in some units) and removal of most of the smaller
diameter understory. The indirect effect would be to improve growing conditions for the

remaining trees, thereby increasing resiliency.

In addition, a direct effect would be the

removal of conifer competition to upland aspen clones, which would indirectly improve
growing conditions for aspen and creating the opportunity for seedlings to develop into

large trees.

The 50 year trend for the improvement harvest stands would be large, open-grown
ponderosa pine and Douglas-fir stands that are resilient to inherent disturbance regimes

(insects and fire) as is described in the Desired Condition section of this analysis.

FVS

modeling of an improvement harvest and followed by a prescribed burn (see project file
for FVS outputs) shows that in 50 years there would be widely spaced trees (up to 30+
inches in diameter with basal area ranging from 40 to 100 square feet per acre). An
increase of ponderosa pine resulting from the proposed treatments is shown with FVS

modeling.

If the non-old growth stands meet age requirements per Green et al in 50

years, these stands would be classified as old growth, as FVS modeling indicates they

would meet the structural definitions.

Mean diameters for these stands would more than

double, which means that smaller trees are not common or if present, occur in openings
within the tree canopy, and that there are larger diameter trees than without treatment.
Shrubs and forbs are common, but are low growing. Species composition favors
ponderosa pine, although Douglas-fir is common with other species present such as
aspen. Aspen clones are provided adequate growing space where they occur, and are a
healthy component of these thinned stands in 50 years. Without additional future
disturbances that are similar to the natural fire intervals of the past, the stand would revert
back to the stand conditions described in the no action alternative.

Year 2015

Year 2015 —Treatment in Unit 51

Year 2065

Stand 315-02-059 in Unit 51 prior to
treatment - existing condition with
bug-killed fuel loading and predicted
dominance by Douglas-fir in future.

Improvement harvest followed by understory burn in Stand 315-02-059 within
Unit 51.

Simulated stand conditions in 50
years depicts avariable stand
dominated by large diameter
ponderosa pine and Douglas-fir —
with future structure that meets old
growth requirements.

Figure 35. FVS modeled improvement harvest in Douglas-fir and ponderosa pine vegetation Type.

Shelterwood Harvest with Leave Trees

The proposed prescription for the 363 (130 FSand 233 BLM) acres of shelterwood
harvest with leave trees is to retain healthy ponderosa pine and Douglas-fir seed and
shelter trees at about 20 to 50 trees per acre. Roughly 20 snags per 10 acres from a
mixture of diameter classes (with seral species preferred) would be retained where they
do not pose a safety or feasibility concern; and all snags >20” dbh would be retained.
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Natural regeneration would be promoted, though ponderosa pine seedlings may be
planted after the harvest has been completed to promote species diversity.

The shelterwood harvest would create an early seral component (begin stand initiation
phase) of ponderosa pine and Douglas-fir leaving large diameter ponderosa pine and
Douglas-fir as seed trees. The shelterwood harvest would remove much of the
understory; light underburning would remove the remaining ladder fuels not removed
with harvest. Collectively, this would reduce stand density to between 20 and 60 square
feet of basal area, which would lower the hazard for bark beetles on the remaining
ponderosa pine. Not all of these stands are a pure ponderosa pine - Douglas-fir type;
some stands contain a component of bark beetle infected lodgepole pine which would be
a salvage component within the shelterwood harvest. The final action in these units
would be promoting natural regeneration and may include planting ponderosa pine
seedlings to increase the pine component over the long term of these units.

Post seed tree harvest conditions would find variably spaced large trees with about 200 to
400 Douglas-fir and ponderosa pine seedlings per acre. Shrubs and forbs would be
common, but low growing. Surface fuels would be at 12 to 15 tons per acre. Aspen
clones, where they exist, would be provided adequate growing space where they occur,
with conifers removed within and adjacent to the clone.

All trees less than sawlog size would be removed and brought to a landing for disposal
(either as biomass, firewood, or other product). The direct effect would be the removal of
about 0 to 200 square feet of basal area of principally Douglas-fir (with salvage of dead
lodgepole in some units) with about 20 to 60 BA retained (20 to 50 trees per acre). An
additional direct effect would be a change in species composition with ponderosa pine
increasing in numbers, along with a reduction in Douglas-fir. The indirect effect would
be to improve growing conditions for the remaining trees, and creating optimal growing
conditions for ponderosa pine and Douglas-fir. In addition, a direct effect would be the
removal of conifer competition to upland aspen clones, which would indirectly improve
growing conditions for aspen and creating the opportunity for seedlings to develop into
large trees.

The 50 year trend for the shelterwood harvest would be large, open-grown ponderosa
pine and Douglas-fir stands that are resilient to inherent disturbance regimes (insects and
fire) asis described in the Desired Condition section of this analysis. FVS modeling (see
project file for FVS outputs) shows that in 50 years there would be variably-spaced large
Douglas-fir and ponderosa pine trees, residual from the harvest (over 30 inches in
diameter with basal area ranging from 40 to 80 square feet per acre). The early seral
ponderosa pine and Douglas-fir would be growing vigorously. Shrubs and forbs are
common, but are low growing. Species composition in 50 years would be mostly
ponderosa pine with Douglas-fir, aspen and lodgepole pine. Aspen clones are provided
adequate growing space where they occur, and are a healthy component of these
harvested stands in 50 years.
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Year 2015 Year 2015 —Treatment in Unit 39c Year 2065

Unit 39¢ prior to treatment — existing Shelterwood harvest followed by understory burn within Unit 39c. Simulated stand conditions in 50
condition with bug-killed fuel loading. years depicts atwo-aged stand of
large diameter ponderosa pine
and Douglas-fir with an
understory of ponderosa pine and
Douglas-fir.

Figure 36. FVS Modeled shelterwood with leave trees in Douglas-fir and ponderosa pine vegetation type.

Low Severity Prescribed Fire

The proposal is to use ignited fire to prescribe burn 11,900 (11,527 FS and 373 BLM)
acres of open grassland, scattered trees, and dry mixed conifer forests (comprised
principally of Douglas-fir and ponderosa pine). A low intensity prescribed burning
would be used to create savannah conditions in forests with understory ladder fuels and
reduce crown fire potential with low intensity fire. In non-forest areas, most of the
encroaching conifers would be killed with fire. Mechanical and hand rearrangement of
fuels would occur, with smaller diameter (less than 12 inch) trees strategically slashed or
thinned to facilitate prescribed burning.

Treatments in low elevation, dry forests-grasslands that approximate desired conditions
(as described in the Desired Condition section) tend to create relatively open, large-tree
dominated structures primarily composed of seral species; these treatments induce
ponderosa pine regeneration, reduce tree density and expedite reintroduction of fire
(Fiedler etal 2010). Prescribed burning in low severity units with this proposal would
return the fire as a disturbance process to the Tenmile — South Helena project area, and
are designed to be low-intensity with fire ignited over the entire unit, reducing multi-
layering understory trees and overall forest density in forested stands, and reduce conifer
encroachment in dry grasslands. This action would allow for the ability to improve
resiliency, resulting in stands more able to withstand bark beetle mortality and stand-
replacing fire (Agee and Skinner 2005; Fettig et al 2008).

Prescribed fire would use hand-lighting with some hand-falling of trees to occur in order
to facilitate burning objectives. Burning would occur when weather and ground
conditions are suitable to maintain air quality and burning can be controlled; this timing
may be in spring or fall. Ignitions may occur over multiple years.

Overtime, fire as a disturbance would need to be continued as a management tool, as the
Douglas-fir — ponderosa pine vegetation type in the project area historically experienced
fires on frequent intervals. Long-term resilience would be improved with these
disturbances; without additional future disturbances that are similar to the natural fire
intervals of the past, these forest types would revert back to the conditions described in
the no action alternative.
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The direct result from the low severity prescribed fires would be the burning of the grass,
herb and shrub understory communities (that fueled the understory burned), along with
the killing of seedling and sapling sized conifers in the understory. A few overstory trees
(less than 5 percent) may also be Killed from the understory burning. Spring burning
would have more of an impact on the overstory trees, as the tree buds would be more
susceptible to heat. Fall burning would be less of an impact as the tree buds would be
hardened, and more able to withstand heat generated from burning. The indirect effect of
the low severity prescribed fire would be a re-growth of senesced grass, herb and shrub
understory communities (that fueled the understory burn), an additional <10 percent of
overstory tree mortality due to secondary effects of the prescribed fire (mainly beetle), an
increased vigor for the remaining conifers, and natural regeneration of ponderosa pine.
FVS modeling (see project file for FVS outputs) indicates that in 50 years understory
burning would result in less dense stands with larger mean diameters, and a higher
amount of ponderosa pine where it is present than compared to stands that had no burning
(see no action alternative discussion).

Year 2015 Year 2015 —-Treatment Year 2065
in Unit 53

T e v E PO Uk e e (00T

Unit 53 (stand 314-01-007) prior to Low intensity prescribed burn within Unit | Simulated stand conditions in 50 years
treatment — existing condition with bug- 53. depicts an open, two-aged stand of large
killed fuel loading. diameter ponderosa pine and Douglas-fir
with an understory of ponderosa pine
and Douglas-fir.

Figure 37. FVS modeled low severity prescribed burn in Douglas-fir and ponderosa pine vegetation type.

Private Land Buffers

The objective with the 655 acres (all on FS lands) of private land buffer treatment in the
Douglas-fir and ponderosa pine vegetation type is focused on enhancing the fire
suppression efforts by reducing hazardous fuels on public land to provide a measure of
protection to existing infrastructure within the Tenmile — South Helena project area. This
narrow objective would result in a similar effect to forest vegetation as is described in the
improvement harvest discussion above. These units are comprised of Douglas-fir,
ponderosa pine and some lodgepole pine at varying densities and tree size; ranging from
100 to 240 basal area and from seedling to large diameter trees. These units would create
a buffer zone near private land that has structures. A wide range of hand and mechanical
activities to rearrange and remove hazardous fuels and reduce crown fire potential by
thinning trees is proposed, and would be done in conjunction and coordination with
adjacent landowner. A more detail discussion on the effectiveness of this treatment can
be found in the Fuels analysis. However, the direct, indirect and projected development
of these treatments in the lower elevation Douglas-fir and ponderosa pine vegetation type
are the same as discussed in the improvement harvest portion of this analysis.

Chapter 3, Part 1 — Affected Environment and Environmental Consequences
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Precommercial Thin

Precommercial thins (non-commercial) would be used to treat naturally regenerated and
planted trees in previously harvested stands over 379 acres (all on FS lands). Whitbark
pine, ponderosa pine, Douglas-fir and then lodgepole pine (in order of preference) would
be retained to enhance species diversity thereby improving long-term resiliency of these
stands. Trees would be thinned to a 15-foot to 20-foot spacing (100 to 200 trees per
acre). The limbs and tops of the fallen trees may be lopped and scattered to speed
decomposition. Hand or machine piling and burning of piles would be completed where
the fuel loading is an unacceptable risk.

Old harvest units with small (sapling- to pole-sized) trees with current densities from
about 500 to 1000 trees per acre (average is around 800) of Douglas-fir and ponderosa
pine are currently on a trajectory to becoming dense stands that would be susceptible to a
long-term risk of mountain pine beetle caused mortality.

The objective of the thinning in old harvest units (from the 1960s through the 1970s) is to
increase growth and improve resiliency by reducing stand density with the proposed
treatment. The best tree (defined as free-growing and full crowned) would be retained.
These old harvest areas are principally Douglas-fir and ponderosa pine (with some
lodgepole pine) sapling- to pole-sized stands,

The direct effect would be the cutting down about 0 to 800 trees per acre, retaining about
100 to 200 trees per acre. The indirect effect would be to improve growing conditions for
the remaining trees, thereby increasing resiliency. FVS modeling to project 50 year
condition for these stands was not possible, as stand examination data was not available
for these young stands. However, modeling similar tree species composition in open-
grown stand conditions (the regeneration harvest treatments of shelterwood and seed tree)
indicate that these stands would become mid-seral sized (small sawtimber) stands of trees
within the projection period.

Lodgepole pine and mixed conifer vegetation types

About a quarter of the proposed treatments (25 percent) with alternative 2 are in the
lodgepole pine vegetation type and the remaining (12%) are in the mixed conifer
vegetation type. The mixed conifer vegetation type is included in the lodgepole pine type
due to the proximity of the treatments, and that mixed conifer stands include high
percentages of lodgepole pine. The difference is the amount of other conifer species can
account for a third or more of the stands dominated by lodgepole. Alternative 2 directly
affects the existing condition of the mid- to higher elevations by creating a patch mosaic
of early seral trees that are projected to grow at much faster rates than untreated forests in
this same vegetation type. There are six different types of treatment proposed in these
two vegetation types (see Table 39).
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Table 39. Treatments in lodgepole pine and mixed conifer vegetation types.

Proposed Example of existing stand | General changes in forest vegetation conditions with prescribed
Action conditions treatment

Example of post-treatment
conditions

Acres

The majority of the trees in this treatment type are dead lodgepole
pine. All units have a mix of other species — Douglas-fir, subalpine fir,
spruce and aspen. The amountof live trees is variable. The treatment

would cut dead and dying lodgepole pine and retain all other live
conifers when they occur. These units will naturally regenerate with
lodgepole pine. Retain Forest Plan required snags would be leftin
clumps, with preferred location nearby live trees.

Clearcut with
Leave Trees

The majority of these stands are comprised of dead lodgepole pine
which would be removed. These units are different from clearcutin
that there are more evenly distributed green trees to retain. There

Seed Tree would be about 10-20 trees per acre of well-distributed healthy
with Leave Douglas-fir and in some areas ponderosa pine to provide seed.

Trees Natural regeneration would be promoted, though ponderosa may be

planted.

A mix of dead trees and understory trees will be hand or mechanically

cutto increase canopy spacing and to alter the fuel profile, creating a

shaded fuel break of the live, larger trees available within the unit. Thin

from below (i.e., “crown thinning”) in order to reduce density from an
Shaded Fuel average of 100-140 to 50-80 basal area. Slash created would be
Break handpiled and burned or jackpot burned where feasible to reduce

surface fuel loadings. Shaded fuel breaks would vary in width
depending on topography, aspect and slope, stand composition, and
expected fire behavior adjacent to the fuel break.

3,573

298

1,415
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Proposed Example of existing stand | General changes in forest vegetation conditions with prescribed Example of post-treatment Acres
Action conditions treatment conditions
These mid- to higher elevation treatment units are a mix of species,
though the targeted areas to burn are the dead lodgepole pine patches
that vary in an estimated size from 5 to 50 acres. The example

Mixed Severity condition on the right is an opening created from a wildfire, and depicts
Prescribed a much larger patch than is targeted with this proposal. However, a 1,714

Fire mosaic of small patches of openings created from fire that are 5 to 20

acres in size are proposed.
Eri‘f/fate Land These units are mostly lodgepole pine thatis mostly dead, with some
uffers

other species such as Douglas-fir, subalpine fir and spruce. There are
varying densities and tree size; ranging from 0 to 160 basal area and
from seedling to large diameter trees. These units would create a
buffer zone as described in the Douglas-fir and ponderosa pine
discussion above.

Precommercial

, These are old harvest units with small (sapling- to pole-sized)
Thin

principallylodgepole pine trees with currentdensities from about500 to
1000 trees per acre (average is around 800). These units would be
treated as discussed above in the Douglas-fir and ponderosa pine
section.

Total acres of vegetation treatments in lodgepole pine and mixed conifer vegetation types 8,528
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Clearcut with leave trees

The proposed prescription for the 3,573 (all on FS lands) acres of dead and dying
lodgepole is to conduct a clearcut harvest of the dead and dying lodgepole pine trees,
retaining all other species that occur in the units. The MPB-epidemic mortality to the
lodgepole pine forest type set the stage for the next age class of naturally regenerated
lodgepole pine stands throughout the project area. This proposal changes the trajectory
described in the alternative 1 only for the harvest activities on the proposed 3,573 acres,
thereby removing what is now a vertical fuel structure that in time would fall over; the
majority will fall over in the next 5 years (5-15 years after the trees were killed by MPB;
Mitchell and Preisler 1998).

With this proposed treatment, the new stands would develop without the physical barriers
created by falling, jack-strawed logs, allowing future management of these stands such as
thinning to improve stand health and vigor. This proposed action on 16 percent of the
total lodgepole pine acres within the project area increases the acres in the 0- to 5-inch
d.b.h. class. The desired future stand condition created by clearcut harvest is an open to
moderately dense stands averaging 80 square feet of basal area with a range of 60 to 100
square feet basal area, intermixed with Douglas-fir and aspen, with minor amounts of
spruce, whitebark pine and subalpine fir. The harvested acres overtime (50 or more
years) would create mid- to late- seral stands of larger diameter more quickly as
compared to stands without harvest. The remaining 84 percent (all lodgepole pine acres
not treated) of the lodgepole pine vegetation type would continue on the projected
trajectory described in the no action alternative.

The direct effect is the clearcut harvest of all lodgepole pine greater than 5 inches in
diameter; these units would be large open areas (average size: 95 acres) with live trees
consisting of Douglas-fir, subalpine fir and spruce with occasional whitebark pine, aspen,
and live lodgepole pine less than 5 inches diameter. Less than 5 percent live canopy
coverage would be expected to remain in the units after salvage harvest.

The immediate increase in available light created through the salvage treatments would
stimulate understory vegetation including growth of seedling and sapling Douglas-fir,
lodgepole pine, and aspen. The solar heating at ground level would open the lodgepole
pine serotinous cones. By salvaging lodgepole pine rather than allowing the dead trees to
fall to the forest floor, there would be an increase in the density and growth rate of the
new stand thereby shortening the timeframe of establishment and subsequent growth than
if these stands were not salvaged (Romme et al. 1986). FACTS database queries show
that all stands are expected to be fully stocked within five years after completion of
harvest units; 93 percent of harvested stands on the HLCNF reach certification of being
fully stocked with natural regeneration with the remainder being planted to reach full
stocking. The minimum stocking level for certification of all regeneration harvest is 150
trees per acre.

Over the next 50 years, stand density would be managed (through precommercial
thinning) to perpetuate a more open and relatively evenly spaced stand of lodgepole pine
to improve individual tree growth and vigor; reduce crown fire potential; promote
younger age class of wind-firm, bark beetle-resistant lodgepole pine; and increase the
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quantity of longer-lived species such as Douglas-fir and aspen. The 50 year trend for the
salvage harvest of dead and dying lodgepole pine would be open to moderately dense
lodgepole pine with minor amounts of other tree species stands that are resilient to
inherent disturbance regimes (insects and fire) as is described in the Desired Condition
section of this analysis. FVS modeling (see project file for FVS outputs) shows that in 50
years there would be fast growing lodgepole at moderate densities. Shrubs and forbs
would be common, but are low growing. Species composition in 50 years would be
primarily lodgepole pine with some Douglas-fir, aspen, subalpine fir, whitebark pine, and
Engelmann spruce.

Year 2015 Year 2015 —Treatment in Unit 18 Year 2065

Unit 18 (stand 319-02-036) prior to Clearcut harvest followed by broadcast burn within Unit 18. Simulated stand conditions in
treatment — existing condition with 50 years depicts a two-aged

bug-killed fuel loading — most on the stand vigorous lodgepole with
ground. mature scattered large trees.

Figure 38. FVS Modeledclearcut with leave tree in lodgepole pine vegetation type.

Most of the lodgepole pine type in the project area would be in a mid-seral-pole size class
due to the current mountain pine beetle activity in the project area. FVS modeling has
indicated that stands that are not managed would have smaller mean diameters in 50
years than stands that are managed.

Seed tree with leave trees

The proposed prescription for the 298 acres (all on FS lands) of seed tree with leave tree
treatment is to remove the dead and dying lodgepole; the best, full-crowned green trees
(principally Douglas-fir) would be retained at 10 to 20 trees per acre to provide a means
to disperse seed. The MPB-epidemic mortality to the lodgepole pine forest type set the
stage for the next age class of naturally regenerated lodgepole pine stands throughout the
project area. The 298 acres of seed tree harvest would allow for a greater diversity of
natural regeneration, and where needed or appropriate, planting of ponderosa pine or
Douglas-fir may occur to ensure a diverse future stand.

Other than these stands being comprised of a more diverse mix of species other than
lodgepole and that the proposed prescription would retain a more even distribution of
seed trees, the resulting direct, indirect and future stand projections are similar to the
clearcut harvest treatment described in the discussion above. The retention of seed trees
at 10 to 20 per acre would result in large diameter (over 30 inches with Douglas-fir) trees
scattered across the treated acres in 50 years. FVS modeling did not take place for these
units as stand data was not available, but the FVS projections would have the appearance
and future stand structure attributes between the figures displayed for clearcut and
shelterwood.
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Shaded fuel break

These units are comprised of a more diverse mix of species, including lodgepole pine and
Douglas-fir. With the MPB beetle epidemic, these stands became a mix of dead and live
trees. These units tend to be on ridges or similar topographic features, in that the design
for the unit location is to create a fuel break to aid in controlling mixed severity
prescribed fire treatments (see below discussion). The existing dead trees and the
majority of the understory trees would be hand or mechanically cut to increase canopy
spacing and to alter the fuel profile, creating a shaded fuel break of the live, larger trees
available within the unit. Thin from below (i.e., “crown thinning”) in order to reduce
density from an average of 100-140 to 50-80 basal area; the end result would be very
similar to the improvement harvest treatment actions discussed above. Slash created
would be handpiled and burned or jackpot burned where feasible to reduce surface fuel
loadings. Shaded fuel breaks would vary in width depending on topography, aspect and
slope, stand composition, and expected fire behavior adjacent to the fuel break.

These stands are comprised of a diverse mix of species with a high percentage of dead
lodgepole but a similar high amount of Douglas-fir. Therefore, other than there would be
no commercial removal of sawlog products within these acres, the proposed hand-
treatment and understory/jackpot burn prescriptions would retain nearly the same post-
treatment condition asthe improvement harvest prescription described above. The
resulting direct, indirect and future stand projections for this mixed forest type therefore
are similar to the improvement harvest treatment described in the discussion above.

Mixed severity prescribed fire

The proposal is to use ignited fire to prescribed burn 1,714 acres (all on FS lands) onof
mid-elevation mixed conifer stands with the lodgepole pine dominated patches the
principle objective to burn.

Prescribed fire would use either both aerial ignition and hand-lighting. Some hand-
falling of trees may occur to facilitate burning objectives. Burning would occur when
weather and ground conditions are suitable to maintain air quality and burning can be
controlled; this timing may be in spring or fall. Ignitions may occur over multiple years.

This larger scale “Landscape Ecosystem Burn” is a mosaic of prescribed fire types and
intensities resulting in a strategic landscape mosaic of fire effects — about 40-60 percent
of each unit would be burned. Mechanical rearrangement of fuels will be used in some
areas to contain aerial ignition zones — which are principally dead lodgepole stands.
Proposed treatments are not necessarily ‘natural’, though are designed to create more
heterogeneous conditions that existed in the past; diverse forest vegetation structure
provides the basis for maintaining forested ecological communities that are resilient.

Ignition patterns for the mixed severity prescribed fire units would be designed so that the
concentrations would burn for areas up to 20 acres in size (which may include crown
fire), but fire is not carried throughout the unit. A spring-time burn would allow much
more control over the spread of fire over the ground vegetation. The fire effects from
heat to conifers in a spring time burn would be greater, as conifers are more susceptible at
that time due to their growing buds. Conifer buds harden in the fall, so trees would be
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less susceptible with a fall burn, but fire spread over the ground vegetation would be
more difficult to control.

Although whitebark pine as a vegetation type is a small percentage (about 4 percent) of
the project area, and is not the objective of proposed treatments, there may be an effect to
whitebark pine with the mixed severity burning. Whitebark pine has not been located in
any of the proposed units. However, there may be scattered individual whitebark pine
trees within treated areas with potential of effects to individual scattered trees. However,
all of the acres proposed for this treatment type are below the elevation of the more
common occurrence of whitebark pine in the project area. If whitebark is found, the
mitigation measure of felling of conifers prior to burning activities would create a fuel
space buffer near whitebark pine. Additionally, ignition patterns would avoid the use of
fire directly in areas of units that have concentrations of whitebark pine. Conducting the
prescribed burn during spring conditions controls fire spread. The potential effects to
whitebark pine could be greater with fall burning, as fire spread with ground vegetation
would be more difficult to control. With all acres proposed with this treatment, favorable
conditions for new whitebark pine regeneration would result with proximity of mature
cone-bearing whitebark pine trees, even with the elevation being lower than whitebark
pine occurrence.

The direct effect of burning in these lodgepole dominated stands within mixed conifer
forest would be the Killing of overstory and understory conifers in a patch mosaic across
the proposed unit. The fire would directly consume a portion of the existing vertical and
horizontal fuel, some of which has been created by bark beetles working in the project
area. The fire would also likely consume newly established lodgepole pine (post MPB-
epidemic) creating less dense conifer stands in the future. Another direct effect would be
a limited amount of burning in the grass, herb and shrub understory communities; the
amount is limited due to the spring-time burning conditions. Fall burning would directly
affect more understory vegetation communities, providing more opportunity to rejuvenate
these ground-cover species.

The indirect effect of the mixed severity prescribed fire in mixed conifer stands would be
a re-growth of senesced grass, herb and shrub understory communities and natural
regeneration of lodgepole pine and some whitebark pine.

FVS modeling shows that in 50 years there would be fast growing lodgepole at moderate
densities. Shrubs and forbs would be common, but are low growing. Species
composition in 50 years would be primarily lodgepole pine with some Douglas-fir, aspen,
subalpine fir, and Engelmann spruce.
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Year 2015 Year 2015 -Treatment Year 2065
in Unit 116¢

w
Unit 116c (stand 311-01-027) prior to Mixed severity burn within Unit 116c; Simulated stand conditions in 50 years
treatment — existing condition with simulation shows a mix of ground fire depicts a two-aged stand vigorous

bug-killed fuel loading. with some individual trees torching. lodgepole with mature open-grown
trees.

Figure 39. FVS modeled mixed severity prescribed fire in lodgepole pine vegetation type.
Private Land Buffers

The objective and prescription for this treatment is described in the Douglas-fir and
ponderosa pine section above. In this forest type, the narrow objective would result in a
similar effect to vegetation as is described in the clearcut harvest discussion above.
These units are comprised mostly of lodgepole pine that is dead, with some Douglas-fir
and other conifer species. However, the direct, indirect and projected development of the
private land buffer treatments in the lodgepole pine vegetation type are the same as
discussed in the clearcut harvest portion of this analysis.

Precommercial Thin

Precommercial thins (non-commercial) would be used to treat naturally regenerated and
planted trees in previously harvested or natural disturbance lodgepole pine stands over 92
acres (all on FS lands). Other than this stands being dominated by lodgepole with a small
amount of other conifer species, the proposed prescription and resulting direct, indirect
and future stand projections are similar to the precommercial thin treatment described in
the Douglas-fir and ponderosa pine vegetation discussion above.

Other Alternative 2 Direct/Indirect Effects
Snags

Alternative 2 proposes treatment on 38 percent of the project area; the remaining 62
percent of the area would have no existing snags removed under this project. Untreated
areas are well-distributed and connected. The treatment types are assessed for general
effects to snags as follows:

e Intermediate Harvest, Shaded Fuel Break and Private Land Buffers (5,989 acres
proposed): A stand of live residual trees is retained which provides for future
snag recruitment. Snag removal would occur; however in harvest units, all snags
> 20” dbh would be retained along with additional smaller snags to average at
least 2 snags per acre of the largest, most windfirm snags available (meeting
Forest Plan standards). Snag recruitment would occur to a lesser amount and at a
slower pace due to treatment design to increase tree vigor and resiliency thereby
lower susceptibility to mortality.

e Regeneration Harvest (4,234 acres proposed; includes clearcut, seed tree and
shelterwood): These treatments result in removal of most of the existing
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overstory, including existing snags. All snags > 20” dbh would be retained along
with additional smaller snags to average at least 2 snags per acre of the largest,
most windfirm snags available (meeting Forest Plan standards). Scattered
individual or patches of live tree reserves would be identified to provide seed,
structure, snag recruitment, and species diversity. Future (next 50 years) shag
recruitment would be limited to the mature reserve trees retained with the
proposed action.

e Prescribed Fire: (13,614 acres proposed; includes low severity and mixed
severity): Few snags would be felled in these areas, limited to those necessary for
safety and fire containment purposes. Target overstory mortality in burning areas
would vary depending on objectives, ranging from fuel reduction to site
preparation for regeneration. In all cases, snag creation would occur. The loss of
any snags would be replaced by creation of new snags with the proposed
treatment. In the near future, some additional snags are expected to be created due
to post-fire secondary effects. Long-term (50 years) snag recruitment would
occur to a lesser amount and at a slower pace due to an increase tree vigor and
resiliency thereby lower susceptibility to mortality.

e Pre-commercial thinning (471 acres proposed): These areas were previously
harvested and generally contain few to no snags. The treatment is focused on
thinning young trees. There would be little to no impact on snags; if they occur,
they would be retained.

The indicator for effects to snags correlates to the Forest Plan standard of providing for a
minimum of 2 snags per acre at the third order drainage scale. The measure is an
estimate of snags per acre for each third order drainage using ADS data (see Existing
Condition analysis). While snag retention and creation would occur as described in the
Design Criteria, to make a simplified and conservative estimate it was assumed that no
snags would be retained in harvest, shaded fuel break and private land buffer treatment
units (a total of 9,578 acres). The number of beetle-killed snags that could be lost was
calculated by taking the total trees per acre Killed in the watershed and subtracting the
quantity of snags in the 9,878 acres of treatment units. Some treatment units are not in a
third order drainage, so the acreage does not match total treatment acres. Due to the
extensive number of snags, and relatively small area proposed for treatment, the snags
remaining after treatment are still in excess of the Forest Plan minimum standard of 2 per
acre. Additional snags from older mortality not recorded by ADS may also be present,
and more would be created by prescribed burning. Diameter distribution is not available
in ADS, but in general snags would be the largest diameter available due to MPB feeding
preferences. Snags >20" dbh would be rare because trees in that size class are rare;
however mitigation measures require all snags >20” dbh to be retained. Adequate snags
and linkages would be provided. This assessment of bark beetle snags provides a
minimum estimate that assures that Forest Plan standards are met.
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Table 40. Beetle-killedsnags peracre in third order drainages post-treatment, alternative 2

Post-

3rd ADS # trees # Snags in Number of Beetle- Treatment Alt
Order killed by Average Treatment Units, created Snags 2 Average
Drainag | bark beetles | Snags/acre | Potential to be Remaining Snags/acre 3
e 2006-2012 Cut Post-Treatment Order
Drainage-wide
1001-1 1,610,597 100 348,300 1,262,297 78
1001-2 655,976 195 348,670 307,306 91
1001A 827,243 206 47,380 779,863 194
0814 697,228 71 125,528 571,700 58
0809C 66,865 35 1,470 65,395 34

Forest Carbon Cycling and Storage

The treatments in the alternative 2 would reduce on-site carbon sources by removing the
dead and dying lodgepole component that would release stored carbon during
decomposition. Forested environments over time are renewable carbon sinks. With the
removal of the dead trees, overall carbon sequestration would begin to increase more
rapidly in the treated stands when compared to the no action alternative by increasing the
health and vigor of the remaining trees and understory vegetation, and by promoting
regeneration of seedlings for the next stand. In general, such management actions as
those proposed in the project could improve the resilience of forests to climate-induced
increases in frequency and intensity of disturbances such as fire and insect and disease
epidemics. Utilizing harvested trees for long-lasting forest products and renewable
energy sources may help sustain the current strength of the carbon sink in U.S. forests
(Birdsey et al. 2006 and 2007).

In the short term, the actions proposed by this alternative would release some carbon
currently stored through harvest of live and dead trees (US EPA 2010; Depro et al 2008).
Motorized equipment used during any of the proposed activities would emit greenhouse
gasses. For at least the short term, on-site carbon stocks would be lower under the Action
Alternatives than under No Action. Actions such as the proposed intermediate harvests
may, in some cases, increase long-term carbon storage (Finkral and Evans 2008; North et
al. 2009; Mitchell et al. 2009) but current research in this field shows highly variable and
situational results (Mitchell et al. 2009; Reinhardt and Holsinger 2010; Ryan et al. 2010;
McKinley etal. 2011). See also the discussion of forest carbon cycling and storage under
the Affected Environment — Existing Conditions section.

The lodgepole pine stands recently killed by MPB are estimated to be functioning as a net
carbon source to the atmosphere. Removal of dead wood would reduce on-site carbon
stores; with conversion of the dead wood into wood products this would shift these
carbon stores to where the wood products are utilized. The portion removed as wood
products may partially delay carbon release relative to on-site decay rates. These stands
would continue to emit more carbon than they absorb and would remain net carbon
sources until trees that sequester additional carbon are well established. Monitored
regeneration would help ensure these forest stands return to a carbon sink function as
quickly as possible. As the stands continue to develop, the strength of the carbon sink
would increase until peaking at an intermediate age and then gradually decline but remain
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positive (Pregitzer and Euskirchen 2004). Carbon stocks would continue to accumulate
as the stands mature, although at a declining rate, until impacted by future disturbances.

To the extent proposed actions reduce the risk or delay the event of future stand-replacing
disturbance events, potential emissions from those events are equally reduced or
forestalled. The vegetation treatments are designed to enhance forest resiliency to
disturbances such as wildfire and insect outbreaks.

Sustaining forest productivity and other multiple-use goods and services requires that
land managers balance multiple objectives. The long-term ability of forests to sequester
carbon depends in part on their resilience to multiple stresses, including increasing
probability of drought stress, high severity fires, and large scale insect outbreaks
associated with projected potential climate change. Management actions (such as those
proposed with this project) that maintain the vigor and long-term productivity of forests
and reduce the likelihood of high severity fires and insect outbreaks can maintain the
capacity of the forest to sequester carbon in the long-term. Thus, even though some
management actions may in the near-term reduce total carbon stored below current
levels, in the long-term they maintain the overall capacity of these stands to sequester
carbon while also contributing other multiple-use goods and services (Reinhardt and
Holsinger 2010).
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Table 41. Alternative 2 response to resource indicators.

Resource

Indicator(s) Response

The mostacres (4,001) of MPB-impacted forests are regenerated with this action
alternative. With this proposed treatment, the new stands would develop without the physical

barriers created byfalling, jack-strawed logs, allowing future management of these stands such as

thinningto improve stand healthandvigor. These managed forests wouldincrease in densityand
growth shorteningthe timeframe ofestablishment then the MPB-killed unmanaged forests

MPB-impacted (Romme etal.1986). Overthe next50years,stand densitywould be managed to perpetuate a

forest regenerated

to improve individual tree growth and vigor and to reduce crown fire potential. Within the
estimated 23,541 acres of pinedominated forests killed by MPB, 17 percent of these forests
wouldbe assured of regeneration withina 5 year period and managed in the future as large

diameter forests.

more open and relatively evenly s paced stand oflodgepole pine, ponderosa pine and Douglas-fir

Alternative 2 creates the mostacres resilientto future disturbances; the combined 17,575

acres of treatments with Improvement Harvest, Shaded Fuel Break, Low Severity
Prescribed Fire, Precommercial Thin and Private Land Buffers would see an increase in
resiliency. These treatments convert dense (high basal area) and multi-storied stands
(with layering of different aged trees) into open-grown, variably spaced trees. The
resultantpost-treatmentstand structure would be similar to whatwould have been created
with a frequent-fire-interval disturbance regime; these treatments approximate desired
conditions bycreating relatively open, large-tree dominated structures primarilycomposed
of seral species (Feidler et al 2010). Thinning from below and retaining the largest trees
with subsequent surface fuel reduction by fire is the most effective treatment when the
goal is to reduce potential fire behavior and severity and increase forestresiliency
(Stephens etal 2009). Within the project area, resilience within forested stands is
improved on 28 percent of the land area.

Resilience within
forested stands

Disturbances both respond to and create landscape heterogeneity (Turner 2010);

Alternative 2 generates the most variability in forested structure with about 5,715 acres of

early seral conditions created by the Regeneration Harvestand Mixed Severity Prescribed

Fire treatments. Emulating natural disturbances in forestland management practices is
seen as an effective strategy to create heterogeneity (Turner 2010). Large disturbances

create significant spatial heterogeneity (Turner 2010); Alternative 2's average early seral
unitsize is 102 acres and varies from 10 acres to 523 acres (median size is 71 acres).
The 56 total early seral units across the project area improving heterogeneity. Although
the treated acreage is high, only 24 percent of the estimated 23,541 acres of pine

dominated forests killed by MBP are treated. Within the project area, heterogeneity is

improved on 9 percent of the land area.

Landscape
heterogeneity

Irreversible/lrretrievable Commitments

Harvested trees would be removed from the project area. Prescribed fire would kill some
live trees. Existing fuel loads would be reduced and the fuel profile altered in all units.

Alternative 3

Alternative 3 is designed in response to issues presented in both internal and external
scoping comments about potential treatment effects on Inventoried Roadless Areas,
wildlife, and recreationist values associated with the numerous trail systems in the project
area. Alternative 3 has the following design elements that differentiate the actions
proposed from alternative 2:

e No mechanized treatment or commercial harvest within IRAS; the exception to
this is mechanized treatments would be allowed within private buffer units.

e Minimize treatments within existing elk security areas.

Chapter 3, Part 1 — Affected Environment and Environmental Consequences 141



Tenmile — South Helena Project Draft Environmental Impact Statement

e Limit mechanical equipment on existing non-motorized trails.

e Retain the existing green islands of trees to the extent possible, especially near elk
security areas.

e Reduce overall treatments within IRAS.
e Reduce and/or minimize new road construction.

As aresult of removing mechanized treatment and commercial harvest within IRAs,
minimizing treatments in elk security areas and minimizing new road construction
Alternative 3 treats fewer acres than alternative 2. In consideration of the design
elements described above, a hard look at unit location in terms of the design elements
while meeting the purpose and need was done by the interdisciplinary team. The
outcome was that new units established in strategic areas to meet the purpose and need
were developed that are expected to result in differences in meeting the objectives of this
project. However, the treatment prescriptions did not change; therefore the analyses by
the three forest vegetation types (Douglas-fir and ponderosa pine, lodgepole pine and
mixed conifer) for alternative 2 are the same for alternative 3.

Table 42. Differencesin acres treated between alternative 2 and alternative 3

) Alternative 2 Alternative 3 Total Difference
Vegetation Treatment
(Acres) (Acres) (Acres)
Improvement Harvest 2,483 1,382 1,101
Clearcut with Leave Trees 3,573 2,348 1,225
Seed Tree with Leave Trees 298 0 298
Shelterwood with Leave Trees 363 102 261
Shaded Fuel Break 1,415 1,282 133
Low Severity Prescribed Fire 11,900 7,952 3,948
Mixed Severity Prescribed Fire 1,714 656 1,058
Private Land Buffers 2,091 2,283 -192
Precommercial Thin 471 445 26
Total 24,308 acres 18,112 acres 6,196 acres

Direct/Indirect Effects

The direct and indirect effects are the same for Alternative 3 as described for in the
Alternative 2 discussion. The fewer treated acres of harvest (2,240 less acres) and
prescribed fire (3,930 less acres) with Alternative 3 as compared to alternative 2 results in
those un-treated acres being less resilient, heterogeneous, and reduces assurances of
regeneration and future management options. Those untreated acres would develop on
the projected trajectory described in the no action alternative.

Alternative 3 has 15 units that exceed 40 acres in size all of which are on FS lands (see
below); this is 17 fewer units than alternative 2. The regeneration harvest proposed to
exceed 40 acres in size include: clearcut with reserve trees (13 units for a total of 2,150
acres); and shelterwood with reserve trees (two units totaling 101 acres).
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Table 43 below); this is 17 fewer units than alternative 2. The regeneration harvest
proposed to exceed 40 acres in size include: clearcut with reserve trees (13 units for a
total of 2,150 acres); and shelterwood with reserve trees (two units totaling 101 acres).

Table 43. Regeneration harvest units that exceed 40 acres in size.

Unit | Acres | Unit | Acres Unit Acres
5 53 19 169 29a 45
11 523 20 85 35 42
15 70 22 130 39c 43
17 72 23 90 110b 58
18 395 24 77 180 397

Average (small, large): 150 (42, 523)

The units that exceed 40 acres were designed to encompass past fire and insect
disturbance patterns that created a patch mosaic of stands. The large units proposed for
treatment are an indication of the variability in size and shape of these past disturbances.
Large patch sizes that comprise the units that exceed 40 acres provide the structure and
arrangement of conifer forests that naturally occur within landscape that is the Tenmile
South Helena project area.

Acres treated in the three forest vegetation types (Douglas-fir and ponderosa pine,
lodgepole pine and mixed conifer) for alternative 3 are less than for alternative 2. The
below table displays the amount by treatment type in dry-warm forests (Douglas-fir and
ponderosa pine) and in cool-moist forests (lodgepole and mixed conifer combined).

Table 44. Acres treated by forest vegetation type with alternative 3

Douglas-fir & Lodgepole & mixed
Vegetation Treatment ponderosa pine type gep
conifer type (Acres)
(Acres)
Improvement Harvest 1,382 -
Clearcut with Leave Trees - 2,348
Seed Tree with Leave Trees - -
Shelterwood with Leave Trees 102 -
Shaded Fuel Break 1,282
Low Severity Grassland 1,662 -
Prescribed Fire
Low Severity Prescribed Fire 7,952 -
Mixed Severity Prescribed Fire 656 -
Private Land Buffers 847 1,436
Precommercial Thin 353 92
Total 11,470 5,158

The one additional treatment type not in alternative 2 is described below.
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Douglas-fir and ponderosa pine vegetation type
Low Severity Grassland Prescribed Fire

The proposal is to use hand treatments and ignited fire over 1,662 acres of open grassland
with few scattered trees and small inclusions of dry mixed conifer forests (comprised
principally of Douglas-fir and ponderosa pine). Low severity grassland prescribed
burning would be used to improve grassland and grass-shrub areas to reduce encroaching
conifers. Mechanical and hand rearrangement of fuels would occur, with smaller
diameter (less than 12 inch) trees strategically slashed or thinned, slash created from
these treatments would be hand-piled and burned or jackpot burned.

Treatments in low elevation, dry forests-grasslands that approximate desired conditions
(as described in the Desired Condition section) create relatively open grasslands with few
conifers. Prescribed burning in low severity units with this proposal would return the fire
as a disturbance process to the Tenmile — South Helena project area. However, with
these treatments fire would only be used in areas where conifers occur to reduce conifer
encroachment in dry grasslands. Burning would occur when weather and ground
conditions are suitable to maintain air quality and burning can be controlled; this timing
may be in spring or fall. Ignitions may occur over multiple years. Long-term resilience
would be improved with these disturbances; without additional future disturbances that
are similar to the natural fire intervals of the past, these forest types would revert back to
the conditions described in the no action alternative.

The direct result from the low severity grassland prescribed fires would be the cutting of
encroaching conifers and the burning of grass, herb and shrub understory communities,
along with the killing of seedling and sapling sized conifers that have encroached into the
grassland. A few overstory trees (less than 5 percent) may also be killed from the
burning. Spring burning would be more of an impact to the overstory trees, as the tree
buds would be more susceptible to heat. Fall burning would be less of an impact as the
tree buds would be hardened, and more able to withstand heat generated from burning.
The indirect effect of the low severity prescribed fire would be a re-growth of senesced
grass, herb and shrub understory communities, and an additional less than 10 percent of
overstory tree mortality due to secondary effects of the prescribed fire. In 10 to 20 years
this treatment would result in fewer conifers encroaching in the grassland where it is
present than compared to stands that had no burning (see no action alternative
discussion); without a similar treatment in the future, in 20 to 50 years the succession of
conifers would create conditions similar as today.
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Proposed Example of existing stand General changes in forest vegetation Example of post-treatment
Action conditions conditions with prescribed treatment conditions
Low Severity Grassland areas would have conifers
Grassland encroaching removed by mechanical and
Prescribed hand rearrangement of fuels, with smaller

Fire

diameter (less than 12 inch)trees
strategically slashed or thinned. Slash
createdfrom these treatments would be
handpiledand bumed or jackpot bumed.
No active ignition will occur in the open
grasslands or adjacent timberstands, fire
may spread into these areas exhibiting

low intensity burn characteristics.
Succession would be set back to retain

grassland, and alter fire intensity.

Figure 40. Grassland treatment in Douglas-fir and ponderosa pine vegetation type.

Other Alternative 3 Direct/Indirect Effects

Snags

Alternative 3 proposes treatment on 28 percent of the project area; the remaining 72

percent

of the area would have no existing snags removed under this project. Untreated

areas are well-distributed and connected. The treatment types are assessed for general
effects to snags as follows:

Intermediate Harvest, Shaded Fuel Break and Private Land Buffers (4,947 acres
proposed): A stand of live residual trees is retained which provides for future
snag recruitment. Snag removal would occur; however in harvest units, all snags
> 20” dbh would be retained along with additional smaller snags to average at
least 2 snags per acre of the largest, most windfirm snags available (meeting
Forest Plan standards). Snag recruitment would occur to a lesser amount and at a
slower pace due to treatment design to increase tree vigor and resiliency thereby
lower susceptibility to mortality.

Regeneration Harvest (2,450 acres proposed; includes clearcut and shelterwood):
These treatments result in removal of most of the existing overstory, including
existing snags. All snags > 20” dbh would be retained along with additional
smaller snags to average at least 2 snags per acre of the largest, most windfirm
snags available (meeting Forest Plan standards). Scattered individual or patches
of live tree reserves would be identified to provide seed, structure, snag
recruitment, and species diversity. Future (next 50 years) snag recruitment would
be limited to the mature reserve trees retained with the proposed action.

Prescribed Fire: (8,608 acres proposed; includes low severity and mixed severity;
grassland is excluded as few large conifers would be impacted): Few snags
would be felled in these areas, limited to those necessary for safety and fire
containment purposes. Target overstory mortality in burning areas would vary
depending on objectives, ranging from fuel reduction to site preparation for
regeneration. In all cases, snag creation would occur. The loss of any snags
would be replaced by creation of new snags with the proposed treatment. In the
near future, some additional snags are expected to be created due to post-fire
secondary effects. Long-term (50 years) snag recruitment would occur to a lesser

Chapter 3, Part 1 — Affected Environment and Environmental Consequences

145



Tenmile — South Helena Project Draft Environmental Impact Statement

amount and at a slower pace due to an increase tree vigor and resiliency thereby
lower susceptibility to mortality.

e Pre-commercial thinning (445 acres proposed): These areas were previously
harvested and generally contain few to no snags. The treatment is focused on
thinning young trees. There would be little to no impact on snags; if they occur,
they would be retained.

The indicator for effects to snags correlates to the Forest Plan standard of providing for a
minimum of two snags per acre at the third order drainage scale. The measure is an
estimate of snags per acre for each third order drainage using ADS data (see Existing
Condition analysis). While snag retention and creation would occur as described in the
Design Criteria, to make a simplified and conservative estimate it was assumed that no
snags would be retained in harvest, shaded fuel break and private land buffer treatment
units (a total of 7,379 acres). The number of beetle-killed snags that could be lost was
calculated by taking the total trees per acre Killed in the watershed and subtracting the
quantity of snags in the 7,379 acres of treatment units. Some treatment units are not in a
third order drainage, so the acreage does not match total treatment acres. Due to the
extensive number of snags, and relatively small area proposed for treatment, the snags
remaining after treatment are still in excess of the Forest Plan minimum standard of 2 per
acre. Additional snags from older mortality not recorded by ADS may also be present,
and more would be created by prescribed burning. Diameter distribution is not available
in ADS, but in general snags would be the largest diameter available due to MPB feeding
preferences. Snags greater than 20 inch dbh would be rare because trees in that size class
are rare; however mitigation measures require all snags greater than 20 inch dbh to be
retained. Adequate snags and linkages would be provided. This assessment of bark
beetle snags provides a minimum estimate that assures that Forest Plan standards are met.

Table 45. Beetle-killedsnags peracre in third order drainages post-treatment, alternative 3

3rd ADS # trees Average # Snags in Number of Beetle- Post-Treatment Alt 3
Order killed by bark | Snags/acr | Treatment Units, created Snags Average Snags/acre
Drainag | beetles 2006- e Potential to be Remaining 34 Order Drainage-
e 2012 Cut wide
Post-Treatment
1001-1 1,610,597 100 352,000 1,258,597 78
1001-2 655,976 195 77,415 578,561 172
1001A 827,243 206 39,140 788,103 196
0814 697,228 71 79,946 617,282 63
0809C 66,865 35 140 66,725 35
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Response to Resource Indicators
Table 46. Alternative 3 response to resource indicators.

Resource Response
Indicator(s)
MPB-impacted Fewer acres (2,450) of MPB-impacted forests are regenerated with Alternative 3
forest regenerated as compared to Alternative 2. The treated stands would develop without the

physical barriers created by falling, jack-strawed logs, allowing future
managementofthese stands such as thinning to improve stand health and vigor.
These managed forests would increase in density and growth shortening the
timeframe of establishment then the MPB-killed unmanaged forests (Romme et
al. 1986). Over the next 50 years, stand density would be managed to
perpetuate a more open and relatively evenly spaced stand of lodgepole pine,
ponderosa pine and Douglas-firto improve individual tree growth and vigor and to
reduce crown fire potential. Within the estimated 23,541 acres of pine dominated
forests killed by MPB, 10 percent of these forests would be assured of
regeneration within a 5 year period and managed in the future as large diameter

forests.
Resilience within Alternative 3 creates fewer acres resilient to future disturbances than with
forested stands Alternative 2. A total of 13,988 acres of treatments with Improvement Harvest,

Shaded Fuel Break, Low Severity Prescribed Fire, Low Severity Grassland
Prescribed Fire, Precommercial Thin and Private Land Buffers would see an
increase in resiliency. These treatments convert dense (high basal area) and
multi-storied stands (with layering of different aged trees) into open-grown,
variably spaced trees. The resultant post-treatment stand structure would be
similar to what would have been created with a frequent-fire-interval disturbance
regime; these treatments approximate desired conditions by creating relatively
open, large-tree dominated structures primarily composed of seral species
(Feidler etal 2010). Thinning from below and retaining the largest trees with
subsequentsurface fuel reduction by fire is the most effective treatment when the

goalis to reduce potential fire behavior and severity and increase forestresiliency
(Stephens etal 2009). Within the project area, resilience within forested and
grassland stands is improved on 23 percent of the land area.

Landscape Disturbances both respond to and create landscape heterogeneity (Turner 2010);
heterogeneity Alternative 3 generates variabilityin forested structure with about 3,106 acres of
early seral conditions created by the Regeneration Harvest and Mixed Severity
Prescribed Fire treatments. Emulating natural disturbances in forestland
management practices is seen as an effective strategy to create heterogeneity
(Turner 2010). Large disturbances create significant spatial heterogeneity
(Turner 2010); Alternative 3's average early seral unitsize is 124 acres and varies
from 18 acres to 523 acres (median size is 72 acres). The 25 total early seral
units across the project area improving heterogeneity. Alternative 3 treats 11
percent fewer acres of MPB killed forests as compared to Alternative 2;
Alternative 3 treats a total of 13 percent of the estimated 23,541 acres of pine
dominated forests killed by MBP are treated. Within the project area,
heterogeneityis improved on 5 percent of the land area with Alternative 3.

Irreversible/lrretrievable Commitments

Harvested trees would be removed from the project area. Prescribed fire would kill some
live trees. Existing fuel loads would be reduced and the fuel profile altered in all units.

Cumulative Effects Analysis for Alternative 2 and Alternative 3

The forest vegetation spatial cumulative effects analysis area is the project area, and
encompasses 61,395 acres (Forest Service ownership, 49,546 acres; BLM ownership,
1,043; private ownership, 7,512 acres; other ownership, 799 acres — includes 138 acres of
City of Helena ownership). The temporal timeframe covers the span of time in known
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past activities that have affected the existing condition of the forested vegetation
community, and with which the effects of the proposed actions were analyzed. This
period takes into account the cumulative effects of all actions up to the present, considers
the effects of the proposed actions, and extends into the future by considering reasonably
foreseeable actions that are on-going or scheduled to occur within the next five years.
These on-going and future activities may occur regardless of which alternative is chosen.

The spatial and temporal bounds define the extent of the forest vegetation community
within the project area that is reflective of the disturbance regimes that express landscape
level processes. Although influences outside of the project area, such as large scale fires
burning into the analysis area or wider-spread effects of climate change do shape the
forest vegetation, it is the forest vegetation within the defined spatial and temporal
bounds that reflects those changes.

Past Actions

The environmental analysis required under National Environmental Policy Act is
forward-looking in that it focuses on the potential impacts of the proposed action that an
agency is considering. Specific past actions considered in the affected environment and
cumulative effects analysis are summarized below. The past actions summary is not
necessarily exhaustive, as records may not exist for all past activities by project. This is
particularly true for those actions that predate the passage of the National Environmental
Policy Act in 1970. Nonetheless, the effects of such past actions are accounted for in the
assessment of the existing condition, as the current condition of the forest vegetation
community necessarily reflects any relevant impacts of such actions.

Land Management Practices

Timber was harvested in the Tenmile — South Helena project area to support mining,
homesteading and settlement out in the valley. Timber harvest increased from the 1970s
until now. Timber harvest activities included clearcut, seed tree, shelterwood, selection
cut, and intermediate harvest (commercial thinning). Commercial timber harvest has
occurred on about 5 percent of the project area. This includes harvest on other ownership
lands (non- National Forest System lands).

The majority of Forest Service prescribed fire use has been disposal of logging slash or
rearrangement of fuels. Some prescribed fire use has been for improving stand
conditions for certain vegetation species (e.g. removing conifer succession in grassland-
shrubland areas). Prescribed fire has occurred on about 9 percent of the project area over
the past 70 years.
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Table 47. Past timber harvest and fuels activities within the project area.

Decade of L .
Activity Activity Activity Acres Total Acres
Timber Harvest Reger! Harvest: 4.5 acres 48
1960-69 Intermediate Harvest: 3 acres
Fuels Activities Fuels acres: 32 acres 32
Timber Harvest Regen'Harvest: 444 acres 444
1970-79 Intermediate Harvest: 0 acres
Fuels Activities Fuels acres: 428 acres 428
Timber Harvest Regen Harvest: 299 acres 299
1980-89 Intermediate Harvest: 0 acres
Fuels Activities Fuels acres: 85 acres 85
) Regen Harvest: 36 acres
Timber Harvest : 168
1990-99 imbernarves Intermediate Harvest: 104 acres
Fuels Activities Fuels acres: 238 acres 238
Timber Harvest Reger] Harvest: 8 acres 26
2000-09 Intermediate Harvest: 18 acres
Fuels Activities Fuels acres: 1,878 acres 1,878
) Regen Harvest: 629 acres
Timber H t . 1,142
imbernarves Intermediate Harvest: 513 acres
2010-2015 Fuels Activities Fuels acres: 2,247 acres 2,247
Othert Harvest .
Timber Harvest: 74 acres 74

(2005-2015)

Non-commercial tree thinning (also called pre-commercial thinning) has principally
occurred in old regeneration harvest areas, including past clearcut, seed tree and

shelterwood units. Non-commercial thinning has occurred on less than 1 percent of the

project area.

Cattle grazing in the past have been of variable intensity. The effects of grazing may
have contributed to the spread of invasive plants, such as knapweed, although the
majority of invasive plant introduction is from motorized routes (roads and trails).
Invasive weeds have been treated and are continuing to be treated with herbicides; dry
grassland parks are susceptible to the threat of invasive weeds. (Refer to the Noxious

Weeds and Livestock Grazing analysis.)

Refer to the Project File for the complete cumulative effects list of past activities. The
complete list was reviewed and is part of this analysis.

11 Timberharvest on Otherthan National Forest System lands, which incdude private, BLM and
Cityof Helena. Acreage estimated from latestimagery.
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Present and Reasonably Foreseeable Actions

Reasonably foreseeable actions include those management activities that are on-going or
scheduled to occur within the next five years. These activities may occur regardless of
which alternative is selected for implementation.

The table below displays the ongoing and reasonable foreseeable actions within the
project area that are germane to this vegetation analysis; the list was compiled by HLCNF
employees off of known and planned activities. Refer to the Project File for the complete
cumulative effects list of ongoing and reasonably foreseeable future activities. The
complete list was reviewed and is part of this analysis.

Table 48. Ongoing and foreseeable activitiesrelevant to forest vegetation analysis.

Decision
Project/Activity Date Brief Description
Name and/or
Status
Red Mountain Ongoing Currentlyimplementing fuel reduction project around Chessman
Flume/Chessma Reservoir and the associated water flume infrastructure. Treatments
n Reservoir are designed to reduce hazardous fuels around existing infrastructure.
Project Approximately 500 total acres of fuels treatments and harvest are
expected.
Timber Harvest | Ongoing Timber harvest may occur on private lands on unspecified acres,
Other non FS primarily tractor logging within the planning area
lands
Weed Ongoing Herbicide treatmentis primarily along roads and in patches that are
Treatmenton accessible to mechanized equipment (spraying with ATVs) and/or by
FS Lands hand, biological (insects), goats/sheep, and aerial spraying.
Treatment areas are identified in the EIS/ROD, continually updated,
treated as new infestations are located.
Clancy Ongoing Travel management, Forestvegetation improvements, Fuel treatments
Unionville (non-activity fuels), Watershed improvements, Road
Vegetation and improvements/construction,Road maintenance, Road decommissioning.
Travel Harvest activities have been completed, fuels treatments are ongoing.
Management
Project
Firewood Ongoing | Personalfirewood permits are issued for NFS lands. Dead trees may be
Gathering cut which occurs mainly adjacent to roadways.
Tenmile Road | Foreseeab | Improve road way from the junction with Hwy 12 to the junction with the
Improvement le Chessman Reservoir intersection, just over 6 miles in length.
(County Rd 695 Improvements would include replacement of three bridges and
- Rimini Road) associated railings, bridge drainage improvements, upgrading road
signs, re-alignment of road segments, and paving. Includes some tree
removal.

The two vegetation projects, Red Mountain Flume and Clancy Unionville, are most
relevant to this analysis, in that there are treatments similar in design and implementation
as to the proposed activities with the Tenmile — South Helena project. The timber harvest
on non- Forest System Lands also contribute positively to the three measurement
indicators. The two HLCNF projects have been used as examples of what the proposed
project would look like once completed. The acreage treated has been considered and
contribute positively to the measurement indicators for this analysis. With the two
projects, there are: 433 acres of MPB-impacted forests that are regenerated; 1,537 acres
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of density reduction and resiliency improved; and the end-result of the two projects are a
direct reduction in homogeneity and increase in heterogeneity for the acres treated within
the project area. These types of projects have longer term benefits lasting in time over
decades (see FVS modelling and associated discussion in the Effects Analysis for the
action alternatives).

Firewood gather is a moderately small impact across the project area; variably variable in
quantity and location. Relatively speaking, this activity does not contribute to the
measurement indicators. There is a change in fuel profile, asthe larger fuel (tree bole)
are removed; however, the smaller fuels (branches and top) typically are left and become
a more immediate fuel hazard. Without the firewood gathering, the dead tree would
eventually fall, with the entirety of the fuel staying on site.

Weed treatments have virtually no impact to forest vegetation across the project area.
There may be some minor impact to individual seedlings and their ability to become
established from a change in vegetation competition with weed control. However, this
activity does not contribute to the measurement indicators.

A small amount of tree removal is possible with the Tenmile Road Improvement project
to facilitate upgrades to the road system. However, the scale of the impact is negligible
to the forest vegetation resource and does not contribute to the measurement indicators.

Conclusions

The purposes of the project are to improve conditions for public and firefighter safety
across the landscape in the event of a wildfire and to maintain consistent quantity and
quality of water within the municipal watershed. In order to achieve these purposes, there
is a need to create a mosaic of vegetation and fuel structure more resilient to disturbance
which would provide for safer, more effective fire suppression actions.

Alternative 1 provides a basis for this analysis by examining no action in the project area,
and clearly does not meet the purpose and need. In a post-beetle epidemic forested
landscape, over 23,000 acres of pine-dominated mature stands of trees were Killed,
representing close to 40 percent of the Tenmile — South Helena project area. Most
mature pine trees (lodgepole, ponderosa and whitebark) were Killed in the epidemic, and
the widespread presence of these now dead pine species in 52,000 acres of forested
stands in the project area represents an increase in fuel loading that can feed future fire
events, reduce within-stand resiliency, slow growth of future trees, and provide
widespread continued landscape homogeneity if left un-treated. Analyzed over the long
term, the MPB-changed forest has an increase of within stand heterogeneity, but
represents a new paradigm of homogeneous forests compared to pre-MPB conditions.
Alternative 1 does not provide resilient forests in the near or long term.

Both alternative 2 and alternative 3 address well the resource indicators. The variety of
treatment intensities across most elevations in the project area decrease the existing
homogeneous forest conditions; there is increasing evidence that spatial heterogeneity at
multiple scales, in addition to forest structure and composition, is a critical component of
ecosystem resilience (Churchill etal 2013).
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There are differing degrees with which each action alternative address regenerating
MPB-impacted forests, create resilience within forested stands, and create landscape
heterogeneity (see response to resource indicators for each of the action alternatives).
Both action alternatives vary patterns and structure types between stands, thereby varying
risk levels and functional tradeoffs among different organisms and processes as well as
economic and social factors (Churchill et al 2013). Both action alternatives were
designed recognizing that trends in western Montana show a rise in extremes and
seasonal temperature averages that has been two to three times greater than the global
average (Pederson et al 2009); and that reducing forest density increases drought
resistance of large trees, which will become increasingly important given the increasing
frequency of dry years projected in the future (Kerhoulas et al 2013). Designing more
fire resistant stands and landscapes (increasing landscape heterogeneity and resilience)
will likely create forests more resistant to changes imposed on them by changing climates
(Stephens et al 2009).

Moving beyond stand level treatments to landscape-level strategies should improve
overall fuels management effectiveness (Stephens et al 2009; Finney 2005). Alternative
2 treats 38 percent of the Tenmile — South Helena project area. Alternative 3 treats 28
percent of the Tenmile — South Helena project area. All treatments reduce crown density
and surface fuels. Treatments that include surface fuel reduction, particularly prescribed
burning, are well supported for moderating potential wildfire potential (Martinson and
Omi 2013; Prichard and Kennedy 2012; Graham et al 1999). Reducing crown density
(thinning) followed by prescribed burning is also effective in reducing post-wildfire tree
mortality (Prichard and Kennedy 2012). Both action alternatives are within the desired
range of 20 to 40 percent landscape level treatments to effect fire behavior (Finney 2001;
Finney et al 2006).

These treatments would appear to remain effective for up to 10 years, though longevity
should be expected to vary by ecosystem productivity (Martinson and Omi 2013). The
lower productive lands within the project area are expected to result in a longer period of
treatment effectiveness.

Helena National Forest Plan Consistency

The results of the actions associated with alternative 1 (no action) clearly do not follow
Forest Plan management area direction or objectives (see Table 49 below). Alternative 1
is within Forest Plan standards. There is an excessively high risk to the quality of water
within the municipal watershed for the City of Helena from potential fires given not only
the landscape-wide heavy fuel loading, but the trajectory of drier and hotter climate
conditions conducive for larger fire events. The lack of action to improve heterogeneity
and resiliency to forest vegetation community — provide for healthy timber stands and
improve vegetative conditions — is unwarranted given the current forest conditions within
the project area.

Alternative 2 best meets the timber and vegetation direction and objectives within the
Forest Plan, and is within Forest Plan standards. However the location of some treatment
units may not best meet other Forest Plan identified resource considerations (see other
resource analysis sections). The results of actions proposed by alternative 2 would
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remain within Forest Plan vegetation standards and objectives (see Table 49 below) and
best meets the resource indicators for this analysis, compared to the other alternatives.

The result of the actions associated with alternative 3 clearly meets Forest Plan

management area direction and objectives (see below table), and is within Forest Plan
standards. Alternative 3 improves heterogeneity and resiliency to the forest vegetation
community — provides for healthy timber stands and improves vegetation conditions —
and is a contrast to alternative 1.

Table 49. Consistency check with the Helena Forest Plan

MAs

Brief Management Area
description

Alternative
1

Alternative 2

Alternative 3

H1

H2

L1

L2

Provide healthy timber stands and
optimize timber growing potential
over planning horizon. Lands
suitable for timber production. Even-
aged stands will be scheduled for
final regeneration harvest when they
have reached the culmination of
mean annual increment (CMAI).

Provide a quantity and quality of
water which will...resultin...a safe
domestic water supply for the City of
Helena. Provide healthy timber
stands and optimize growing
potential... Timber harvest practices
include clearcutting, group selection,
and shelterwood harvest, depending
on...silvicultural objectives.
Prescribed fire may be used as a tool
to reduce natural fuels and improve
quantity and quality of wildlife forage.

Maintain or improve vegetative
conditions and livestock forage
production. Timber harvest may be
used as a tool to improve forage
production. Lands are classified as
unsuitable for long-term sustained
timber production.

Maintain or improve range vegetative
conditions and forage production for
livestock and elk. Timber harvest
may be used as a tool to improve
forage production. However, forested
lands are...unsuitable. Use
prescribed fir e to reduce fuels,
increase the productivity of forage for
wildlife and livestock.

Provides 0
acres of
future
healthy
stands.

No change
in quantity
and quality
of water;
elevated
risk to
quality
degradation
excessively
high fire risk
from
landscape-
wide heavy
fuel loads.

Maintains
but does not
improve
conditions.

Maintains
but does not
improve
conditions.

Provides 6,543

acres of healthy
timber stands.
Regen units have

reached CMAI.

Creates resilient
and heterogeneous
landscape to
increase success of
fire suppression,
providing a
measure of
protection to the
watershed.

Improves 23,290
acres of vegetative
conditions and
livestock forage.

Improves 23,290
acres of vegetative
conditions and
increases elk and
livestock forage.

Provides 4,277
acres of healthy
timber stands.
Regen units have

reached CMAI.

Creates resilient
and heterogeneous
landscape to
increase success of
fire suppression,
providing a
measure of
protection to the
watershed.

Improves 17,094
acres of vegetative
conditions and
livestock forage.

Improves 17,094
acres of vegetative
conditions and
increases elk and
livestock forage.
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MAs

Brief Management Area
description

Alternative

1

Alternative 2

Alternative 3

M1

R1

T1

T3

T4

T5

w1

Maintain the present condition with
minimal investment for resource
activities, while protecting the basic
soil, water and wildlife resources.
Timber harvest, such as salvage and
firewood removal, may occur where
access exists. Forestlands are
classified as unsuitable for long-term
sustained timber production.

Provide a variety of semi-primitive
and primitive non-motorized
recreation opportunities. Forested
lands...are unsuitable. Prescribed
fire with planned ignitions may be
used...for the enhancement and
maintenance of resources.

Provide healthy timber stands and
optimize timber growing potential
over planning horizon. Lands are
suitable for timber production. Even-
aged stands will be scheduled for
final regeneration harvest when they
generally have reached the
culmination of mean annual
increment (CMAI).

Provide for healthy timber stands and
a timber harvestprogram compatible
with wildlife habitat goals. Lands are
suitable for timber production.
Vegetative diversity will be
encouraged.

Maintain healthy stands of timber
within the visual quality objective of
retention and partial retention. This

management area is suitable for

timber management activities.

Maintain timber sites cost-effectively,
by selecting the most economical
harvest system and managing for
natural regeneration. Lands are

suitable for timber production.

Optimize wildlife habitat potential,
including old growth, over the long-
term. Timber will be harvested only if
it can be used as a tool to maintain
or enhance wildlife habitat values.
Land is classified as unsuitable for
long-term sustained timber
production.

Maintains
present
conditions.
May not
protect
basic soil,
water and
wildlife
resources
with fire
event.

No change
to
recreation
opportunitie
s.

Does not
provide for
healthy
stands or
optimize
growth.

Does not
provide for
healthy
stands or
vegetative
diversity.

Does not
provide for
healthy
stands.

Does not
maintain
timber sites
cost
effectively.

Does not
optimize
wildlife
habitat
potential.

Provides measure
of protection to soil,
water and wildlife
resources by
increasing
resiliency and
heterogeneity.

No change to
recreation
opportunities.

Provides 6,543

acres of healthy

timber stands.
Regen units have

reached CMAI.

Increases
vegetative diversity
and provides
healthy stands.

Maintains healthy
stands within visual
guality objectives.

Long-term cost
effective; future
abilityto manage
stands.

Provides for wildlife
habitat potential.

Provides measure
of protection to soil,
water and wildlife
resources by
increasing
resiliency and
heterogeneity.

No change to
recreation
opportunities.

Provides 4,277

acres of healthy
timber stands.
Regen units have
reached CMAI.

Compatible with
wildlife habitat
goals.

Maintains healthy
stands within visual
guality objectives.

Long-term cost
effective; future
abilityto manage
stands.

Best provides for
wildlife habitat
potential.
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MAS Brief Management Area Alternative Alternative 2 Alternative 3
description 1
Provide for other resource uses, if Does not Provides for wildlife Best provides for
they are compatible with wildlife and enhance habitat potential. and enhances
livestock objectives. Land is wildlife wildlife habitat.
W2 unsuitable for long-term sustained habitat
timber production. Harvest will be values.
used onlyto maintain or enhance
wildlife habitat values.
Forest Plan Objective Altergatlve Alternative 2 Alternative 3
Does not Increases Increases
Management activities will increase timber increase productivity on productivity on
productivity on suitable timber land. timber 6,543 acres. 4,277 acres.
productivity.
The sale program depends on managing Does not Manages 6,543 Manages 4,277
suitable acres with stocking control manage acres with stocking | acres with stocking
techniques, such as pre-commercial and suitable control techniques. | control techniques.
commercial thinning, and...managing insect acres.
or disease outbreaks.
) - . Does no Alternatives were Alternatives were
Timber management activities and projects . ; : ; .
) . : timber designed/coordinat | designed/coordinat
will be coordinated with other resources manageme ed by an IDT ed by an IDT
through an interdisciplinary process. ge y ' y '
nt activities.
Provide a sustained timber yield that is Does not Provides 6,543 Provides 4,277
: - - provide a acres of yield to acres of yield to
responsive to local industry and national . ) )
sustained local industry. local industry.
needs. yield

Bureau of Land Management Resource Management Plan Consistency

As part of the Tenmile — South Helena project, a variety of vegetation and prescribed
burning treatments are proposed on approximately 1,043 acres of BLM lands
administered by the Butte Field Office (BFO). The Resource Management Plan (RMP)
provides a single, comprehensive land use plan to guide management of public lands as
administered by the BFO. The plan provides goals, objectives, allowable uses, and
management direction to maintain, improve, or restore resource conditions and to provide
for long-term economic needs of local communities.

The BFO RMP goals and objectives only apply to proposed activities located on BLM
lands. The actions proposed in this project are consistent with the BFO RMP. BFO RMP
goals pertaining to the Tenmile — South Helena Project include: FM1, FM2, FW1, FW2,
FWS3, and FW4.

e FML1- Provide an appropriate management response to all wildland fire,
emphasizing firefighter and public safety.

e FM2- Move towards restoring and maintaining desired ecological conditions
consistent with appropriate fire regimes.
e FW1- Restore and/or maintain the health and productivity of public forests, to

provide a balance of forest and woodland resource benefits, as well as wildlife
and watershed needs to present and future generations.
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e FW2- Manage forestry resources to provide a sustained flow of local social and
economic benefits and protect non-market economic values.

e FWa3- Maintain and/or improve sustainability and diversity of woodland
communities to meet ecological site potential.

e FW4- Manage dry forest types to contain healthy, relatively open stands with
reproducing site-appropriate, desired vegetation species

Fire and Fuels

Introduction

Fire was historically the predominant natural disturbance in the Tenmile — South Helena
project area and lightning ignitions largely determined where and when fires started
(Agee 1993; Baker 2002; Pyne 1982); while indigenous burning is presumed to have
occurred at lower elevations within the project area (Kimmerer and Lake 2001). The
mixture of forest types found in this analysis area developed under the full range of fire
severity; low, mixed, and replacement fire severity, varying with moisture, temperature,
and vegetative composition.

Based on research performed at larger scales, in general low elevation dry forests in the
Northern Rockies have experienced changes in disturbance processes, structure, and
function. Causes of change include fire suppression, forest management, and climate
change (Hessburg and Agee 2003; Hessburg et al. 2005; Westerling et al. 2006). The
combination of fire suppression and exclusion of fire and other natural disturbance
processes have allowed fuels to accumulate in fire-excluded forests at both a landscape
and stand level. As aresult, of higher fuel loading, unusually severe fires in historically
mixed-severity and nonlethal fire regimes have been linked to effects of fire exclusion
(Agee 1993; Barbouletos et al. 1998; Barrett 1988). Successful suppression, in the last
century, and the mountain pine beetle epidemic, has allowed fuels within the analysis
area to accumulate to higher fuel loads.

The Tenmile - South Helena Vegetation Project is designed to improve conditions for
public and firefighter safety in the event of a wildfire and to maintain consistent quantity
and quality of water within the municipal watershed. In order to achieve these purposes,
there is a need to create a mosaic of vegetation and fuel structure more resilient to
disturbance which would provide for safer, more effective fire suppression actions.
Reducing severity of wildfires and increase fire suppression effectiveness would improve
protection measures for surrounding communities and key municipal watershed
infrastructure. These actions would likely reduce post-wildfire watershed impacts in the
Tenmile municipal watershed.

The Tenmile — South Helena Analysis Area can be characterized as having several
different forest types within the analysis area resulting in different fire severity regimes
ranging from low severity to high severity, stand-replacing:

The western half of the project area, Tenmile Watershed, is characterized by productive
lodgepole pine growing on Douglas-fir and subalpine fir habitat types that were initiated
by wildfire prior to 1900. Over the last century the homogeneity of the forest has not
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been substantially fragmented by modern timber harvest or wildfire. With the exception
of limited areas, the landscape became characterized by densely growing mature
lodgepole pine trees. As a result, the mountain pine beetle (MPB) outbreak caused
extensive mortality peaking in 2009, affecting all mature lodgepole pine stands with
intensities greater than 90 percent mortality in some stands. There are also stands mixed
with Douglas-fir, subalpine fir, and/or Engelmann spruce, and limited areas dominated by
these species as well as natural meadows.

The eastern half of the project area, South Helena Landscape, contains a lesser amount of
lodgepole pine compared to the Tenmile Watershed, and is principally characterized by
dry Douglas-fir and ponderosa pine forests intermixed with grasslands. These drier
vegetation types historically would have burned with relatively high frequency. The lack
of natural fire in this landscape has resulted in a buildup of surface fuels, ladder fuels
(small trees) and conversion of seral types such as ponderosa pine to more shade tolerant
species such as Douglas-fir. The MPB outbreak caused mortality to the majority of
mature ponderosa pine, adding additional fuel loading to these dry forests.

Fuels treatment planning and implementation may return some stands to lower fuel
loading levels and aid in suppression of future fire starts, protection of values at risk, and
assist with overall forest health. Reducing fuel loadings within treatment units would
result in modifying existing fuel profile as well as enhance fire suppression capabilities,
effectiveness, and firefighter and public safety in the area. Although general wildfire
control efforts may not benefit from fuel treatments during extreme fire behavior, fuel
modifications can significantly change outcome of a wildfire within a treatment area
(Reinhardt et al 2008).

Treatment units have been strategically located and designed to modify fire behavior and
complement existing wildfire response strategies and tactics in the Tenmile watershed.
Treating 20-40% of the landscape would be expected to be effective at modifying
watershed/landscape fire behavior if the units are placed strategically, randomly place
units would require a greater percentage to be effective (Finney 2015). Additionally, units
were strategically located along ridgelines, valley bottoms, and in conjunction with
natural openings/barriers, and roads/trails which would allow for safer, more efficient
implementation of prescribed fire. Historically the South Helena portion of the landscape
has been subject to more treatments focused on fuel reduction due to the proximity to the
City of Helena.  This report describes and analyzes the fire and fuels resources including
their existing condition as they pertain to the Tenmile - South Helena project as well as
analysis on proposed fuel treatments and effects of treatments by alternative.

The proposed Tenmile - South Helena project would help meet the Forest’s Land and
Resource Management Plan (HNF Plan) goals and objectives to ensure diverse and
sustainable forest stands and habitat in the future, reduce the probability of high intensity
wildfire, and maintain or improve watershed values. Reducing current standing dead and
down fuel loadings within treatment units would result in modifying existing fuel profile
resulting in enhanced fire suppression capabilities and firefighter and public safety in the
area.
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Assumptions

When completing an analysis of a dynamic environment, at this scale, some assumptions
are necessary from an efficiency stand point. The following are some assumptions used
in this analysis:

e Fuels data used in this analysis are assumed to represent current on-the-ground
conditions. Efforts were made to ensure fuels data accuracy which included; field
verification, and incorporation of remote sensing technology. At the time this
report was written, no large-scale or catastrophic events were known to have
occurred since the data for this project was compiled.

e GIS data used in this analysis is assumed to be accurate to within acceptable
standards. This includes ownership boundaries, stand delineations, project and
analysis area boundaries.

e Modeling of fire behavior dynamics gives a reasonable estimate of how fire
behavior would respond to fuels treatments.

Information Used

Inputs for fire behavior analyses were derived from a variety of sources including
HLCNF VMap-, Forest Inventory and Analysis (FIA) grid intensification data, published
literature, calibration analyses, and site visits that reflects the most current information
available. Refer to the Forested Vegetation report introduction for more information
regarding VMap and FIA inventory data.

e HLCNF VMap - Elevation, aspect, and slope were derived from a digital
elevation model and were coupled with VMap data. VMap provides species
dominance types and canopy cover data important for classifying fire behavior
fuel models.

e Fire Family Plus — Weather, wind, and fuel moisture files were prepared using
Fire Family Plus. Weather and fire history data was acquired through Western
Regional Climate Center (WRCC) and Kansas City Fire Access Software
(KCFAST) for Galena Remote Automated Weather Station (RAWS) for July
1993 through September 2013.

e Field Data — Statistically valid data is housed in the FSVeg database. Data
includes landscape-level FIA plots, grid intensification plots and 50 additional
plots. All plot data is stored in FSVeg. The Summary Database provides
statistically valid estimates. FSVeg also houses stand examination data. These
are statistical plot surveys taken at the stand-level, measuring stand characteristics
such as tree species, heights, diameters, physical defects and insect and disease
activity. These data are used to statistically summarize vegetation conditions at
appropriate scales. The data is also used for Forest Vegetation Simulator (FVS)
modeling and provides surface fuel loading data and canopy data important for
fire behavior analyses. Plot data and photos were utilized for checking the
accuracy of fire behavior fuel models.

e Landscape Treatment Designer (LTD) - Initial proposed treatment areas were
identified using previous on the ground work and the Landscape Treatment
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Designer (LTD) tool. LTD incorporated predicted fire behavior of modeled
crown fire type and flame length, additionally, LTD incorporated resource
specialist constraints. This effort identified strategic areas to consider that met the
specified criteria of specialist constraints and areas with high intensity fire
behavior as it relates to crown fire and flame length. Once initial areas were
chosen field visits were conducted on the majority of the proposed areas and
further refined based on observed conditions, feasibility of being able to access
and effectively treat areas, and forest plan standard requirements. LTD utilized
the best available science and data.

e This analysis is based on results from model runs executed with FlamMap 5
Version 5.0.1.9. Personal knowledge and peer reviewed reports of fire behavior
and characteristics in Mountain Pine Beetle (MPB) killed timber were also used in
determining fire effects. Initial Fuel Models were determined by onsite
evaluations of the project area and units as well as in consultation with the Rocky
Mountain Research Station/Fire Science Lab (RMRS). Fuel model and fuel
model proportions are presented in this report and represent current conditions.
Fuel conditions will continue to change as beetle caused mortality continues to
fall. Fuel loading was factored to determine which fuel model from the “Standard
Fire Behavior Fuel Models: A Comprehensive Set for Use with Rothermel’s
Surface Fire Spread Model” best mimicked the expected fire behavior.

Tenmile Watershed Collaborative Committee Recommendations to City of Helena
Commission submitted June 17, 2009. The fuels recommendations include:

e Endorse Finney’s 20-40% of landscape treatment model; utilize the
interdisciplinary team (IDT) approach to designate the areas and prescriptions for
prescribed fire treatment envisioned by the model.

e The group endorses Finney’s view that all units treated require the use of
prescribed fire as a component to achieve the desired impact. Based on IDT
evaluation, some sites may require forest fuel modification and/or removal prior
to burning. In roaded areas, use of heavy equipment is acceptable to achieve this
purpose.

Tri-County Community Wildfire Protection Plan (CWPP).The Tri-County CWPP was
used to define wildland urban interface within the project area, and to determine acres in
designated risk areas.

City Resolution No. 3013 — 101, a resolution supporting the Lewis and Clark County Fire
Council and member fire departments. The County Commissioners of Broadwater,
Jefferson, and Lewis and Clark Counties unanimously approved a Resolution that places
firefighter safety above structure protection. The Resolution “supports all fuel mitigation
efforts that improve the survivability of structures and enhance the safety of our
firefighters” and “all departments evaluate the most practical and safest way to provide
fire suppression services throughout Lewis and Clark County.

Lewis and Clark County Emergency Operations Plan address objectives that will provide
the greatest protection of life during emergencies or disasters in which precautionary
evacuations are recommended. The plan lays out ways to strategize residential evacuation

in the event of a wildfire. Lewis and Clark County Disaster and Emergency Service and
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Lewis and Clark County Fire Council recommended unit placement to delay fire spread
allowing for timely and safe evacuations.

Scientific Accuracy/Methodology

This section describes the fire/fuels resources within the project area. Information and
data included in this section is from field reconnaissance by local and regional fire
management staff and crews. Mapping and statistical information was prepared utilizing
a GIS system modified with field data as well as database queries. The information
produced in GIS for some of the analysis area depicted conditions that slightly deviated
from information gathered through field surveys. Some of the data used for analysis has
been modified to better represent onsite conditions.

This analysis is based on the best available science at the time of report completion and
acknowledges that there may be incomplete and unavailable information. The spatial and
temporal bounds of this analysis are designed to capture the existing condition and effects
of action alternatives. Project area effects analysis focuses primarily on the treatment
units. Spatially and temporally, the existing condition utilizes the most recent
information available, and analyzes the effects over short (present-10 years) durations.

All tables presented in this report have acres and proportions rounded to the nearest
whole number. In cases where rounding resulted in the outcome being slightly less or
more than the actual total an acre(s) or percent was added to or taken away from the
largest value. Fire behavior outputs have been rounded to the nearest 1/10th. Raw data
are available in the project file.

Refer to the Tenmile — South Helena Forested Vegetation Report for additional
information used, methodologies and scientific accuracies as it relates to VMAP, FIA,
and FS Veg.

Refer to Air Quality Report for smoke emissions and Soils Report for burn severity and
effects to soils.

Fire behavior analyses were conducted using weather and fuel moisture data from 2000
when the Boulder-High Ore fire occurred. The conditions modeled represent weather
and fuel moisture under which the High Ore Fire exhibited large growth adjacent to the
Tenmile - South Helena Project area. The intention of the fire behavior analyses is to
provide an evaluation of the potential fire behavior and fire effects if a wildfire occurs.

Live woody, live herbaceous, and 1-, 10-, and 100-hr timelag fuels (all dead fuels less
than 3 inches in diameter, refer to glossary) represent fuel moistures during mid-July
through August of 2000 when the Boulder-High Ore fire started. These values came
from the Galena RAWS (Remote Automated Weather Station) located on the Beaverhead
Deerlodge National Forest between Whitehall and Boulder, MT. The fuel moisture
values during late-September of 2009 when the MacDonald Pass Fire and late-June of
2012 when the Corral Fire occurred were examined as well, but these fires occurred
under more moderate conditions with higher fuel moisture values.

Standing dead fuel loads for lodgepole pine were calculated with the R1 conversion
factor used in the timber sale appraisal worksheets. Data for this calculation came from
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50 randomly placed plots within the project area, data was collected between September
2013 and September 2014. The purpose of this is to identify how fuel loadings and
conditions are likely to change as standing dead falls to the surface.

It is impossible to forecast the fire suppression strategy that will be utilized when the next
wildfire occurs in this landscape. Fire management options are outlined in Appendix R
of the Forest Plan (1986) and offer a wide array of management possibilities. Therefore,
an underlying intention of this analysis is to explore if post-implementation vegetation
and fuels conditions provide additional fire management options and improve firefighter
safety (appropriate management response) by modifying potential fire behavior and fire
effects in line with the rationale set forth by Reinhardt et al. (2008).

Fuel Models

A fuel model is a set of fuelbed inputs needed by a particular fire behavior or fire effects
model. Scott and Burgan (2005) “Standard Fire Behavior Fuel Models: A Comprehensive
Set for Use with Rothermel’s Surface Fire Spread Model” was used to best mimic the
expected fire behavior within the treatment units for all alternatives. Mathematical
surface fire behavior and fire effects models and prediction systems are driven in part by
fuelbed inputs such as load, bulk density, fuel particle size, heat content, and moisture of
extinction. To facilitate use in models and systems, fuelbed inputs have been formulated
into fuel models. All fuel models have been predicted based on existing vegetation,
expected fire behavior, field validation, and professional expertise. Fuel models are a
required component for fire modeling. Existing vegetation used in fire models
incorporates those changes to vegetation as a result of a combination of natural processes
(for example, succession, growth, wildfire, windthrow, insect and disease cycles) and
human-induced processes and activities (for example, timber harvest, grazing, fire
suppression, prescribed fire).

FlamMap 5

FlamMap 5 is a two-dimensional, non-temporal fire behavior modeling system. Itis a
spatial fire behavior model that creates calculations (for an instant in time) for all points
in the analysis area, using one set of wind and fuel moisture conditions. FlamMap 5
exists as a stand-alone computer program and is a well-known and recognized fire
behavior model.

Expected fire behavior can be compared between the alternatives and existing condition.
The assumptions underlying the fire spread model assume homogeneity in what is
naturally a dynamic system. Itis therefore crucial to combine model outputs with
professional judgment to ensure the results are valid and believable (Williams and
Rothermel 1992). All model outputs were validated by Helena Ranger District fire
management personnel. Model inputs include fuel loadings, fuel moisture, foliar
moisture, winds (20-ft windspeed plus wind adjustment factor), air temperature, slope,
and vegetation information (canopy top height, canopy base height, canopy cover and
canopy bulk density). Outputs include surface rate of spread, flame length, heat per unit
area (Btu/ft2), and fireline intensity.

The model outputs show the predicted change for a single point on the landscape and not
a combined spatial fire behavior scenario. As a result, as fire intensity increases the
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models tend to underestimate actual fire behavior because it doesn’t factor in
combined/cumulative radiant heating into the prediction as addressed in Scott and
Reinhardt (2001).

Fireand Fuels, Affected Environment

Introduction

Wildland fire spread is affected by three primary factors; topography, weather, and fuels.
In wildland fire, fuel is all combustible plant-derived material including grass, litter, duff,
down dead woody debris, exposed roots, plants, shrubs, and trees. This plant-derived
material can be dead or alive. Plant parts that are not consumed, such as the trunks of
live trees, are not considered fuel. These factors are used to predict fire behavior in areas
by taking into account topographic inputs, predicted weather, and known or
representative fuels conditions for a site or landscape. Weather and topography are fixed
environmental factors that cannot be manipulated for the purpose of effecting fire
behavior. Fuels on the other hand, can be changed. Fuels are the only component of fire
we have the ability to manipulate to modify fire behavior.

Analysis Area

The Tenmile - South Helena project boundary serves as the area for fire and fuels
analysis. The Tenmile—South Helena Project area encompasses approximately 61,395
acres in Lewis and Clark, Powell and Jefferson Counties. This includes approximately
49,546 acres of National Forest System Lands (NFS), 1,043 acres administered by the
Bureau of Land Management (BLM), with the remaining acres being private lands or
other jurisdictions. The analysis area includes all proposed activities and their effects.
The spatial scale of cumulative effects analysis should be consistent with the terrestrial or
aquatic processes that can be reasonably affected by the proposed treatments, for this
reason the cumulative effects boundary is set at the project boundary. The project area is
located within the Upper Tenmile watershed, the primary source of municipal water for
the City of Helena, and extends east through Colorado Guilch and the South Hills area of
Helena, Montana. The proposed action describes activities on NFS lands in Grizzly
Gulch, Orofino Gulch, Corral Guich, Tenmile Creek, Banner Creek, and Beaver Creek;
and on BLM lands in Colorado Guilch and south of Helena in Last Chance Guich. The
majority of these areas fall within the WUI.

Existing Condition

Fire History’s role in Current Vegetation Conditions

Fire was historically the predominant natural disturbance in the Tenmile — South Helena
project area and lightning ignitions largely determined where and when fires started
(Agee 1993; Baker 2002; Pyne 1982); while indigenous burning is presumed to have
occurred at lower elevations within the project area (Kimmerer and Lake 2001).

Fire frequency determines vegetation successional stage and fuel conditions and past fire
shape and size play arole in fuel connectivity and landscape heterogeneity or
homogeneity (Arno etal. 2000, Turner et al. 1998).
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Historic fire disturbances have been quantified for the HLCNF using a coarse-filter
approach which analyzed the pattern of fire disturbance that would have historically
burned prior to settlement by European Americans (Hollingsworth 2004). Burning by
Native Americans was considered part of the historic fire regime. This analysis found
that Forest-wide, historically 156,615 to 792,330 acres would have burned per decade
(Hollingsworth 2004). While fire exclusion aided by cool moist climate conditions
resulted in acreage burned well below historic levels prior to 1970, more recent decades
are approaching historic levels of acreage burned despite fire suppression efforts in part
due to warmer, drier climate conditions. The historic analysis also showed results for
each landscape on the HLCNF. The Divide landscape, where the Tenmile — South
Helena project is located, historically would have burned an average of 39,124 to 170,242
acres per decade (Hollingsworth 2004). These fires would have included low to
moderate intensity in dry conifer fire groups and stand-replacing fire in moist conifer fire
groups. Fire occurrence data indicate that essentially no large fires have occurred on this
landscape in the last century.

The South Hills portion of the project area (the eastern part) is lower in elevation, and is a
landscape of large grasslands and dry forests. Historically, many dry coniferous forests
were shaped by frequent, low-intensity fire; this included the warm, dry as well as moist
Douglas-fir habitat types of the Tenmile — South Helena project area. This disturbance
regime sustained open, large-tree dominated structures with diverse and productive
understory communities (Arno 1980, Hessburg and Agee 2003).

Based on research performed at larger scales, in general low elevation dry forests in the
Northern Rockies have experienced changes in disturbance processes, structure, and
function. Causes of change include fire suppression, forest management, and climate
change (Hessburg and Agee 2003; Hessburg et al. 2005; Westerling et al. 2006).
Changes include higher tree density, more multi-storied stands and ladder fuels, and a
greater homogeneity of structures across the landscape which result in a greater
probability for disturbances to affect large contiguous areas (Hessburg etal. 2005).
Forest types with naturally high fire frequencies and mixed severity regimes, primarily
ponderosa pine and Douglas-fir, have been altered substantially (Hessburg et al. 2005).
The forest conditions described by research in the Northern Rockies are observed in the
forest vegetation within the project area. Fire in dry forests has shifted from low-
intensity, high frequency regimes to moderate and high-severity regimes, with
consequent increases in uncharacteristic large-scale stand-replacing fires (Lehmkuhl et al.
2007). Landscapes are increasingly homogeneous in composition and structure, and the
regional landscape is set up for severe, large fire and insect disturbance events (Hessburg
et al. 2005). The role of fire as a stand replacement agent becomes more pronounced
when the natural fire-free interval is increased through fire suppression.

Fire, whether natural or human caused, has been a key process in reducing the surface,
ladder, and crown fuels that reduce susceptibility to the adverse effects of severe
wildfires. Fire has been the major influence on vegetation patterns, composition,
structure, function, age and development of both individual stands and the larger
landscape (Arno 2000). Agee (1993) added that changing land use patterns and attempts
to exclude fire have succeeded in greatly reducing the scope of fire on the landscape.
Many ecosystems within and adjacent to the project area have excessive fuels
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accumulation due to years of fire exclusion. These fuels have built up at various rates
depending on conditions and past treatments.

Many small wildfires occur on the HLCNF annually; 42 fires occur every year including
all lands the HLCNF has administrative jurisdiction over for fire protection. A total of
194,173 acres have burned within the HLCNF administrative boundary since 1970
including private in-holdings, with a total of 537,690 acres having burned across all
ownerships where a portion burned on the HLCNF. These wildfires burned on private,
state, BLM and other National Forest Land as well as on the HLCNF. Since 1984, seven
large wildfires have occurred. The occurrence of large fires increased in the 1980s,
consistent with a trend throughout the West (Westerling et al. 2006). None of the large
fires to date have burned in the Divide landscape area. The only significant fire to occur
in the area was the MacDonald Pass fire of 2009, which burned roughly 170 acres.

Table 50. Major historicfires on the HLCNF since 1970

Fre Name Year Acres Burned Landscape
North Hills 1984 26,950 Big Belt Mountains
Canyon Creek 1988 211,490 Blackfoot/Bob Marshall
Warm Springs 1988 46,900 Elkhorn Mountains
Cave Gulch 2000 29,024 Big Belt Mountains
Maudlow/Toston 2000 81,687 Big Belt Mountains

Snow/Talon 2003 37,405 Blackfoot
Meriwether 2007 46,298 Big Belt Mountains

Since 1920, 434 fires have occurred within the project area and approximately 51 percent
have been caused by humans. Although many fires had no accompanying written
information and therefore were not included in fire occurrence maps, this data does give a
glimpse of the fire suppression history in the area. Fires that escaped detection would not
be included. Fire occurrence data was digitized as point source data from historical maps
that portrayed fires by year, size class, and cause for 1920 to 1969. For the period from
1970 to present, fire occurrence information was developed from Kansas City fire
database (KCFast). Records from this period have detailed information including acreage,
cost, and physical location. From 1970 to present more detailed records have been
maintained that include acreage burned. In summary, less than 425 acres have burned
since 1920 which is equivalent to less than 1 percent of the project area. Fire suppression
in the area has been very successful, with only one fire growing to over a hundred acres.
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Table 51. Fire occurrence from 1920 through 2015 within project area

Decade Size Cause

<10 Acres >10 Acres Lightning Human

1920-1929 26 1 6 21
1930-1939 57 2 21 38
1940-1949 28 0 16 12
1950-1959 50 1 32 19
1960-1969 53 1 36 18
1970-1979 57 2 36 23
1980-1989 37 0 19 18
1990-1999 57 1 28 30
2000-2009 46 1 13 34
2010-2015 17 0 6 11

Total 428 9 213 224
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Figure 41. Fire occurrence 1920 to present

Vegetation conditions that exist today in Tenmile watershed (the western part of the
project area) were shaped not only by fire suppression, but also climatic trends, large fires
that occurred prior to settlement, and fuelwood cutting that occurred around the turn of
the previous century to support the mining and railroad industries. Modern timber
harvest has also caused some change, although very little harvest has occurred. Fire
history maps indicate that much of the area burned in a large wildfire in approximately
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1890. Fuelwood cutting for the mining and railroad industries was also common around
the turn of the century. The climate early in the 20th century when forests were re-
establishing following these disturbances was generally cool and moist, conducive to
forest growth. The landscape became characterized by relatively densely stocked stands
dominated by even-aged lodgepole pine, with some subalpine fir and spruce at upper
elevations and drier Douglas-fir dominated at lower elevations. With the exception of
small fires that were suppressed, the homogeneity of this landscape has been largely
unbroken. While stand replacement effects would have been typical, there would also
have been mixed and low severity fires that left substantial remnant components. The
limited areas of past harvest have regenerated and support young forested stands which
are less susceptible to bark beetle attack; today these areas stand out as “green forest”
areas surrounded by dead and dying trees impacted by the mountain pine beetle.

Over the last century, fire suppression, livestock grazing, and high-grade logging, among
other factors, have altered the structure and function of dry coniferous forests across
much of western Montana, including the project area. Forest structure and composition
has been greatly altered with the lack of fire disturbance; the disruption of the natural fire
intervals of the past have resulted in higher stand densities, multi-layered stands of
mostly one species, Douglas-fir. Dramatically higher stand densities and development of
ladder fuels (Covington and Moore 1994; Arno et al 1995; Peterson et al 2009) increase
the risk of uncharacteristically severe wildfire (Everett et al 2000; Friederici 2003), bark
beetle infestations (Fettig et al 2007), and in some areas such as the Tenmile — South
Helena project area, successional replacement by shade-tolerant competitors (Fischer and
Bradley 1987; Muich et al 1993; Habeck 1994; McKenzie et al 2004).

Fuel Composition within the project area

The greatest effect of fire suppression and exclusion in unison with other natural
disturbance processes has allowed biomass to accumulate in most unmanaged timber
stands. The bulk of the biomass currently occupying the analysis area is in the form of
dead standing and downed trees and shrubs, as well as live shade-tolerant true firs,
spruce, lodgepole pine, ponderosa pine, and Douglas-fir. The combination of dead fuel
and continuous live vegetation from the forest floor to the upper forest canopy creates a
complex of fuel that, when ignited under severe fire conditions, would leave little or no
surviving above-ground vegetation. Large legacy trees that are found within the analysis
area, that have survived several fires in the past, would be at high risk during a wildfire
burning under severe conditions. Fuel composition and how it affects public and
firefighter safety and fire management opportunities are discussed in greater detail in the
following sections.

Existing fuel conditions are variable across the landscape. Surface fuels are described
with a fire behavior fuel model in order to classify fuel conditions for estimated potential
fire behavior (Scott et al. 2005). The fuel models defined by Scott and Burgan (2005)
were used in this analysis. The project area fuel models are classified as:

Table 52. Fire behavior Fuel Models

Fre Behavior Fuel Model Approx. Proportions

Acres %
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Fre Behavior Fuel Model Approx. Proportions
91 Urban/Developed (no fire spread) 567 1%
98 Open Water (no fire spread) 170 <1%
99 Bare ground (no fire spread) 858 1%
101 Short, sparse dry climate grass 484 1%
122 Moderate load, dry climate grass-shrub 379 1%
141 Low load dry climate shrub 5,785 9%
142 Moderate Load Dry Climate Shrub 1 <1%
161 Low load, dry climate timber-grass-shrub 40,652 66%
162 Moderate load, Humid climate timber-shrub 1 <1%
165 Very high load, dry climate timber-shrub 7,301 12%
183 Moderate load conifer litter 883 1%
184 Small downed logs 401 1%
185 High Load Conifer Litter 1 <1%
187 Large Downed Logs 1 <1%
188 Long needle litter 3,759 6%
202 Moderate load activity fuel or low load blowdown 152 <1%
Total 61,395 100%

Public and Firefighter Safety

The project area falls within FMU 1 and FMU 2 (see regulatory framework for
description). These FMUs prioritize firefighter and public safety utilizing appropriate
management response to resources at risk. Actions most commonly include prioritizing
initial attack, and directly attacking fires. For fires occurring in Management Areas H1,
H2, and T4 response is rapid and aggressive suppression.

Tree Mortality has occurred throughout the project area. Stand conditions do not allow
for safe implementation of non-mechanized fire suppression or treatment options. Current
conditions restrict or remove the ability of local fire management to follow established
guidance of direct suppression tactics due to increased safety concerns of on the ground
resources.

Overhead hazards as a result of dead or disease weakened trees and the difficulty of
ingress/egress due to abundant amounts of large downed material make initial attack by
ground resources difficult if not impossible and extremely hazardous. Additionally, safety
is reduced due to the potential for large quantities of large diameter dead and down
material. Establishing escape routes to safety zones is slow and hazardous under these
conditions and would have to be done prior to suppression actions. Due to the complexity
caused by the fallen trees very experienced saw teams would be required to safely cut in
escape routes. Machinery can more safely operate under these conditions, however,
fireline construction using heavy equipment, such as dozers, could have potential
negative impacts on other forest resources, and could be limited if fire behavior
increased. This leaves limited ground resource operation options resulting in heavy
reliance of aerial resources; this method increases risk and exposure to these resources as
they will have increased flight time to attempt to suppress fire starts with limited ground

168 Helena— Lewis and Clark National Forest



Draft Environmental Impact Statement Tenmile—South Helena Project

support. Effectiveness of aerial resources are diminished within this landscape due to
policy [USFS 2011a'?], topographic features, retardant avoidance area requirements, and
existing fuels structure. Lastly, aerial resources are most effective when used in
combination with ground resources.

As aresult of large quantities of standing dead, an average of 136.613 tons per acre of
lodgepole pine across the project area, and existing large diameter down material hand
operations are ineffective and largely unsafe. Currently much of the dead material is still
standing, however, as time passes this material is falling at an ever increasing rate. It is
estimated in the next five years the majority of existing standing dead will be on the
ground (Mitchell and Preisler 1998). As this change occurs, it will result in a change in
fuel loadings and fire severity as fuels models will shift from low load of litter and down
logs, fuel model 161 for example, to high loads of large down logs, fuel model 187 for
example . Due to an abundant quantity of presently standing dead, the conditions are such
that removing this hazard using hand methods is extremely hazardous and minimally
effective. Once standing dead falls to the surface there are additional hazards created
including potential for detrimental effects in the event of a fire.

Under existing conditions, to effectively and safely suppress fire and implement
treatments, mechanical fuels manipulation and removal are necessary. Burning alone in
either situation of standing dead or large quantities of down material would be minimally
effective and potentially increase burn severity and hazards. Burning with standing dead
in many areas would be largely ineffective as at best there would only be very low
intensity surface fire consuming some of the litter and grass/shrub vegetation. A fire of
this type would increase the overall hazard for the public and firefighters due to fire
weakening existing standing dead trees leaving them susceptible to falling down.
Eventually standing dead beetle kill will fall creating heavy loads of dead down material,
“jack straw”.

There are important implications of MPB-induced tree mortality on firefighter safety and
suppression tactics, including, safety zone size, escape route designation and escape time,
and overall suppression strategy that have consequences for wildland fire personnel (Page
et al., 2013a). This increase in large fallen dead wood hampers fire suppression as these
areas are difficult to walk through and chainsaws are needed to remove layers of logs in
order to dig fireline. Dead trees still standing may break and fall during suppression
activities endangering firefighters in the area. In the event of a wildfire HLCNF fire
management staff would limit and/or restrict ground crews due to safety concerns related
to snags and inadequate escape routes to safety zones as a result of the continuous surface

2 National direction is setforth in the Record of Decision Guidance for the Nationwide Aerial Application of
Fire Retardants on National ForestSystem Lands signed on December 13,2011 by the Forest Service
Chief. As stated in the Aircraft Operational Guidance; Avoidance Area Mapping Requirements Aerial
sections ofthe decision, retardantdrops are notallowed in these mapped avoidance areas due to for
threatened, endangered, proposed, candidate, or sensitive species or waterways and their 300-foot buffers.

13 Based on data collected from 50 randomlyplaced vegetation and fuels plots sampled throughoutthe
projectarea between September 2013 and September 2014. Datais stored inthe FSVeg database. A
summaryof tree data is filed in the projectrecord.
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fuel buildup. Fireline construction can be very slow which may limit the success of initial
attack.

Wildland Urban Interface

The project area lies within the area analyzed in the Tri-County Community Wildfire
Protection Plan (Tri-County CWPP). The Tri-County CWPP was completed in 2015
following implementation of the National Fire Plan and involved a collaborative process
including Lewis & Clark County, Jefferson County, Broadwater County, City of Helena,
Montana Department of Natural Resources, Forest Service and the Bureau of Land
Management. The wildland-urban interface (WUI) data for the Tri-County CWPP was
developed by combining the Lewis & Clark County and Jefferson County wildland-urban
interface zones and Forest Service Region One Healthy Forest Restoration Act (R1-
HFRA) WUI. A wildfire fire risk analysis was completed for the Lewis and Clark,
Northern Jefferson, and Northern Broadwater counties (tri-county area). Three principle
input layers were used to assess risk of wildfire damage to lands and structures in the tri-
county area. The input layers were: fuel hazard risk, fire ignition probability, and
wildland urban interface risk (based on proximity to interface communities). Wildland
interface zones up to four miles from interface communities (defined in the Federal
Register notice of January 4, 2001 as areas where population density >= 250 people per
square mile), were identified by the tri-county fire planning group as important areas for
reducing fuel hazards. Each one mile buffer zone in the four mile area was assigned a
WUI risk class of: 4 (very high) for the nearest, 3 (high) for the next, 2 (moderate) for the
next, and 1 (low) for the farthest. An additional WUI risk class of: 0 was assigned to
areas outside of the WUI zones.

Approximately 97 percent of the project area is classified as WUI (see

Table 53).). Current conditions are such that if a fire occurred in or adjacent to WUI,
suppression resources would concentrate on assisting with evacuations, maintaining
egress routes and public and firefighter safety. Actions to suppress fire would be limited
to more indirect tactics due to existing hazards caused from tree mortality and the large
amount of dead down material within WUI. This tactic allows for more ideally placed
firelines in lighter fuels using natural barriers to fire and for safer firefighter working
conditions in less smoke filled and cooler areas. However, it may also allow for more
burned acreage, larger hotter fires, and the possibility of wasted time constructing unused
firelines. Implementing such indirect strategies typically requires more time and
resources.
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Table 53. Wildland-Urban Interface within the Tenmile-South Helena Project Area

WUI Class Acres Percent of Project Area
Low 5396 8.8%
Moderate 16,837 27.4%
High 21,804 35.5%
Very High 15,261 24.9%
Outside WUI 2,099 3.4%
Total 61,397 100%

Table 53 represent proximity and density of residences. Approximately 60.4 percent of
the WUI is classified as having either high or very high value. Fire management
strategies are often limited within WUI, as care must be taken to protect private property.

Of the approximate 97 percent WUI within the project area all of the Lazyman Gulch
Inventoried Roadless Area (IRA) is classified as WUI and 97 percent of the Jericho
Mountain IRA is classified as WUI, Table 54 contains a detailed breakdown of WUI
class within each IRA. These areas contain forest conditions that aid in the spread of fire
within the WUI zone. As discussed in the National Cohesive Wildland Fire Management
Strategy treating areas within the WUI is a way to develop fire adapted communities,
restore and maintain landscapes, and respond to wildfires (USDA and DOI 2014).

Table 54. Amount of WUI that falls within Inventoried Roadless Areas

WUI Class Jericho Mountain Lazyman Gulch
Acres Percent of IRA Acres Percent of IRA
Low 2,066 24 0 0
Moderate 4374 52 2,168 19
High 1,736 21 7,032 60
Very High 0 0 2,408 21
Outside WUI 264 314 0 0
Total 8,440 100% 11,608 100%

14 Located outside the Tenmile — South Helena project boundary.
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Figure 42. Map of WUI within Tenmile - South Helena Project Area

Forested Vegetation and Fuel Conditions
Douglas-fir and ponderosa pine vegetation type

Historically, many dry coniferous forests were shaped by frequent, low-intensity fire; this
included the warm, dry as well as moist Douglas-fir habitat types of the Tenmile — South
Helena project area. This disturbance regime sustained open, large-tree dominated
structures with diverse and productive understory communities (Arno 1980; Hessburg
and Agee 2003). However, over the last century, fire suppression, livestock grazing, and
high-grade logging, among other factors, have altered the structure and function of dry
coniferous forests across much of western Montana. Forest structure and composition
has been most significantly altered with the lack of fire disturbance; the disruption of the
natural fire intervals of the past have resulted in higher stand densities, multi-layered
stands of mostly one species, Douglas-fir. In addition, the recent MPB epidemic Killed a
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high percentage of ponderosa pine within the project area, lowering species diversity and
skewing the dominance of Douglas-fir over pine. Dramatically higher stand densities and
development of ladder fuels (Covington and Moore 1994a; Arno et al 1995; Peterson et al
2009) increase the risk of uncharacteristically severe wildfire (Everett et al 2000;
Friederici 2003), bark beetle infestations (Fettig et al 2007), and in some areas such as the
Tenmile — South Helena project area, successional replacement by shade-tolerant
competitors (Fischer and Bradley 1987; Mutch et al 1993; Habeck 1994; McKenzie et al
2004).

Along with dry grassland parks, Douglas-fir with ponderosa pine dominates the low to
middle elevations of the Tenmile — South Helena project area (26,832 acres or 44 percent
of the project area). In contrast to early 1900s conditions of open-grown, larger diameter
stands of Douglas-fir and ponderosa pine, current Douglas-fir stands in the project area
are continuous, mid- successional and densely stocked, and establishing into dry
grassland and quaking aspen communities. The increase in extent and continuity of this
coniferous vegetation type has effectively reduced landscape vegetation heterogeneity
and associated biodiversity and put unique habitat types of the Tenmile — South Helena
analysis area (most importantly quaking aspen and seral ponderosa pine communities) at
risk of irreversible habitat conversion. High density stands of Douglas-fir have been
affected by western spruce budworm and an increase of individual trees killed by
Douglas-fir bark beetle has been noted in the analysis area through field surveys.
Additionally, mortality of very large ponderosa pine through bark beetles has been noted
in the analysis area through field surveys.

Douglas-fir Fuel Condition — Fire Behavior Fuel Model 161, Timberwith Short
Understory

FBFM 161 is found on 66 percent of the
project area and has low load of grass
and/or shrubs with litter under a timber
overstory. The understory can consist of
grasses, forbs, or short shrubs or any
combination thereof. The overstory is often
Douglas-fir but can include lodgepole pine
or whitebark pine. Ladder fuels are lacking.
Flame lengths vary from 1 to 5 feet.
; Douglas-fir may have an understory
Figure 43. Example of fuel model 161 consisting of pinegrass, various forbs, or
short shrubs such as snowberry
(Symphoricarpos albus) and kinnikinnick (Arctostaphylos uva-ursi). Historically, fire
effects within Douglas-fir stands were variable due to differences in fuel loadings and
stand structure combined with changes in weather and topography (Arno 1980). This
gradient of fire effects created a diverse, heterogeneous mosaic on the landscape (Arno
1980). Ground and surface fuels, in the form of duff, litter, and fine woody debris were
historically consumed by fires (Arno 2000). As the frequency of fires lengthened through
the 1900s, due to efficient and effective fire suppression, accumulations of surface fuels
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have increased and allowed for fires with increased intensity (Martin et al. 1989; Mutch
et al. 1993).

Fuel Condition Influence on Suppression Effectiveness

Lack of down fuel and low density of snags allows for direct attack at the stand level.
Recent increase in spruce budworm defoliation has in some areas resulted in an increased
red needle canopy which could result in higher intensity crown fire. This scenario would
result in indirect suppression strategy. Based on professional experience and
observations a fire can easily spread from a small fire in this type to an adjacent stands
limiting suppression alternatives.

Fuel Condition and Suppression Influence on Safety

Generally slow burning surface fire. Not a significant concern if fire remains within this
fuel type. Ground crews would be effective as long as a transition to crown fire doesn’t
occur. Access to stand could delay or alter fire suppression strategy.

Ponderosa Pine Fuel Condition — Fire Behavior Fuel Model 188, Long-Needle

FBFM 188 is found on 6 percent of the
project area and represents lower
elevations of the Douglas-fir zone that
often maintained seral ponderosa pine due
to intermittent fires that hindered
succession and therefore replacement by
Douglas-fir (Habeck and Mutch 1973).

Figure 44. Example of fuel model 188 Ground and surface fuels, in the form of

duff, litter, and fine woody debris were
historically consumed during the frequent fire interval (Arno 2000). In addition, the
frequent fires eliminated many of the seedlings, saplings, and some of the pole-sized
timber (Arno et al. 1995). However, as the frequency of fires lengthened through the
1900s, due to efficient and effective fire suppression, accumulations of surface and ladder
fuels have increased and allowed for stand replacing wildland fires to become more
common (Martin et al 1989; Mutch et al. 1993). Rate of spread is moderate and flame
lengths are low.

Given the current conditions within the project area and the dynamics associated with
lodgepole and ponderosa pine mortality, untreated areas can be expected to realize higher
intensity fires that consume a considerable portion of duff and litter due to current
density, stand structure, red needled litter, and stand composition (Agee and Skinner
2005; Graham et al. 2004).

Fuel Condition Influence on Suppression Effectiveness

Majority of large diameter dead material is currently down. Stand is in reinitiating phase
with abundance of natural regeneration occurring. Blowdown intermixed with occasional
green residuals and heavy regeneration creates a dynamic fuel model which could result
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in higher intensity surface fire resistant to suppression. Thick duff layer and fuel loading
in excess of roughly 20 tons per acre of 1000-hour fuels allow for long residence time
should a fire occur. For this analysis residence time considers all phases of a fire starting
from the flaming combustion phase through the glowing combustion phase. Fire
suppression costs can be high during this extended mop-up phase to extinguish large dead
logs. Expect high intensity fire and high mortality of regeneration. In addition as these
large ponderosa pine fall adjacent stands are experiencing blowdown along perimeter too.

Fuel Condition and Suppression Influence on Safety

This type is predominately located in the WUI south of Helena. The typical and desired
fire suppression strategy for initial attack on these forest types is “direct attack”. In most
cases, this suppression strategy is the safest and most effective tactic, resulting in the least
area burned. Fire suppression capabilities would be limited due to safety concerns related
to snags and inadequate escape routes to safety zones as a result of the continuous surface
fuel buildup. In order to minimize firefighter exposure to the inherent hazards, on-the-
ground firefighting would be generally limited to roadways, open live forest canopies,
and snag free zones. This reduced suppression capability could potentially lead to more
acres burned and increased risk to other resources and the communities in the

surrounding area. Fire managers would need to consider indirect suppression tactics.

Mixed Conifer Vegetation Type

In the project area, the mid- to high elevation forest are currently homogeneous mature
stands, lacking stand age diversity that comes from past fire disturbances that
characterized a more heterogeneous project area. Blister rust and MPB have accelerated
succession to subalpine fir and Engelmann spruce by killing mature whitebark pine, and
MPB has killed the majority of lodgepole in the project area; this coupled with the lack of
fire as a recycling agent has caused a major shift in landscape composition and structure
from one of pine to fir and spruce (Keane 2000).

Whitebark pine is a foundation species of high elevation ecosystems, providing snow
capture and retention, carbon storage, increasing biodiversity, and serving as a good
source for wildlife. Throughout its range whitebark pine is experiencing rapid mortality
due to several factors including the exotic white pine blister rust, the native mountain
pine beetle infestation, and wildfire exclusion resulting in conifer encroachment (GYCC
2011). Warming temperatures are thought to further increase the rate of mortality due to
favorable conditions for white pine blister rust and mountain pine beetle (GYCC 2011).

Fuel Condition Fire Behavior Fuel Model 165, Very high load, Dry climate
Timber-Shrub:

The fuel profile associated with dying pine trees within the mixed conifer vegetation type
is more complex than that described in the lodgepole pine type. Accumulation of dead
fuel would be in juxtaposition with live fuel, rather than the more straightforward
accumulation of dead fuel loading with pure lodgepole pine stands. Fires that burn at
higher elevations are known to have beneficial effects to whitebark pine with the
potential for whitebark pine natural regeneration (Keane etal 1994; Murray et al 2000;
Keane 2000; Keane and Parsons 2010).
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FBFM 165 is found on 12 percent of the
project area and represents moist site
Douglas-fir, mixed Douglas-fir/lodgepole
pine, Engelmann spruce, subalpine fir, and
+ Whitebark pine/subalpine fir with an
understory of tall shrubs and/or conifer
regeneration. Additionally, this FBFM
includes dry-site Douglas-fir with an
understory of grasses mixed with common
juniper (Juniperus communis). Historically,
fire effects within Douglas-fir stands were
variable due to differences in fuel loadings
and stand structure combined with the influence of weather and topography (Arno 1980).
This gradient of fire effects created a diverse, heterogeneous mosaic on the landscape
(Arno 1980). Ground and surface fuels, in the form of duff, litter, and fine woody debris
were historically consumed by fires (Arno 2000). In the absence of fire, dense
understories choked with regeneration or overstocked pole stands have a tendency to
develop (Habeck and Mutch 1973).

Within the Tenmile — South Helena project area, many of the mature whitebark pine have
been killed by mountain pine beetle (MPB). An estimated 2,347 acres of scattered
whitebark pine that occurs in mixed conifer (lodgepole pine, subalpine fir, Engelmann
spruce and Douglas-fir) stands have been killed by MPB. There is a strong relationship
between rates of whitebark pine killed by MPB and whitebark pine regeneration density
that indicates that stand-scale gap-phase® dynamics may be one response to MPB
outbreaks (Larson and Kipfmueller 2010). Although project area specific surveys have
not been done in whitebark pine, informal field surveys have found whitebark
regeneration established under more pure whitebark pine stands with a high component
of dead mature trees; though some mature whitebark pine trees persisting in the face of
both beetle and blister rust pressure. Whitebark pine occurs most commonly at the
highest elevations in the project area, with a few scattered individuals or in smaller (1/4
acre-sized) patches down to the mid-elevations.

Ongoing successional replacement of whitebark pine with the absence of fire may
actually be enhanced by blister rust and mountain pine beetle Kill; this is especially true
where fire exclusion reduces the opportunity for whitebark pine regeneration. Keane et al
(1994) found that other conifers replace whitebark pine, in the absence of fire.

Arno and Hoff (1989) reported wildfire is an important process for whitebark pine with
fire return intervals from 50 to 300 years in the Northern Rockies, with fires being highly
variable in severity and size. Notall ecosystems or all Rocky Mountain landscapes have

15 Gap-phase’ dynamics is defined as where the patchy mortality of mountain pine beetle
outbreaks creates numerous forest openings and canopy gaps of varying sizes, which then
allows for natural regeneration to become established (Larsen and Kipfmueller 2010).
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experienced the impacts of fire exclusion as yet; the lack of impacts may not yet be
manifested at the stand level, but are detectable at the landscape level (Keane et al 2002).
Whitebark pine survives low intensity fires but still benefits from stand replacing fire
where regeneration is most successful. Keane and Arno (1993) suggest that fire is
important in perpetuating an abundance of whitebark pine.

Fuel Condition Influence on Suppression Effectiveness

Robust understory vegetation consisting of conifer regeneration, grass and shrub create
the potential for high fire intensity with rapid rates of spread. Within these areas the
potential for surface fire to move into the crowns is high due to abundant ladder fuels.
Additionally, areas with beetle mortality have significant overhead hazards to firefighters
that must be mitigated prior to fire suppression actions. As the dead continues to fall there
is an increase in surface fuels further adding to the potential for increased resident time of
fire in an area. Under these conditions indirect attack is the most likely option to suppress
a fire. Fire has a high likelihood to spread into adjacent stands with moderate intensity
and moderate rates of spread as a surface fire.

Fuel Condition and Suppression Influence on Safety

Generally, fire in this vegetation type has moderate rates of spread and moderate flame
lengths as a surface fire. Indirect attack is the most likely option due higher fire intensity
and flame lengths. Access to areas within the project area could delay or further alter
suppression strategy.

Lodgepole pine vegetation type

A patchwork of regenerating clearcuts was created with past harvest. Aside from this
patchwork, lodgepole forests were homogenous and characterized by dense, mature trees
with little age class diversity prior to the MPB epidemic. This homogenous forest type of
mature lodgepole fed the MPB outbreak, which peaked in 2009, affecting over 74 percent
of the lodgepole and ponderosa pine stands within the project area with intensities of
greater than 90 percent mortality in some stands. Every pine stand that is larger than 5
inches in diameter has been affected by the mountain pine beetle epidemic in the project
area (an estimated 23,541 acres of lodgepole pine and ponderosa pine with dead or dying
trees over the majority of the stand). Stands surveyed in 2014 contained few live mature
lodgepole, and found that these forests have transitioned to the “gray phase”; that is, the
needles have fallen. Walk-through surveys in the analysis area have also found tree ages
of all species range from 80-120 years. Under pure stands of lodgepole pine forested
canopies, intermediate and understory trees are rare (mostly suppressed lodgepole pine
and Douglas-fir seedlings and saplings) and average 50-70 years old.

Cool habitats dominated by lodgepole pine are common in the Tenmile — South Helena
analysis area. Two habitat types represented the broader cool habitat types dominated by
lodgepole pine: habitats where lodgepole pine was the climax species and occurred as
pure stands prior to climax; and mixed conifer habitats where lodgepole pine was
dominant in most stands. Fire disturbances historically characterized the mosaic of
lodgepole pine age classes and stand successional that characterized mid to upper
elevations in the Tenmile — South Helena area. Habitat types below 7,500 feet
experienced more frequent fire than those above this elevation. At lower elevations fire
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perpetuated lodgepole pine by eliminating shade tolerant species from stands. Fischer
and Clayton (1983) indicate that lodgepole pine-dominated areas occurred in patches
ranging from five to hundreds of acres. Elevations above 7,500 feet fires under natural
disturbance regimes were more infrequent, lightning-caused fires that burned with mixed
fire severity; the result being a patch-mosaic of lodgepole pine size classes (Fisher and
Bradley 1987).

Dense lodgepole pine stands dominated cool habitats prior to the MPB epidemic, and
were one of the most common vegetation types in the Tenmile — South Helena area.
Lodgepole will continue to be the dominant forest type in the near future when the pulse
of lodgepole pine regeneration becomes established.

Lodgepole Pine Fuel Condition- Fire Behavior Fuel Models 183, 184,185, 187

FBFM 183 is found on 1 percent of the
project area and has a moderate load of
# conifer litter and a light load of coarse

> fuels. (Scott et al 2005) This FBFM
includes lodgepole pine, Douglas-

. fir/lodgepole pine, and lodgepole
pine/subalpine fir stands. This FBFM

i can also represent recently burned areas.
: Flame lengths are less than two feet with

B slow rates of spread. This FBFM does
not have a ladder fuel component and
B S oA & the potential for fire transitioning from
Figure 46. Example of Fuel Model 183 the surface to the crowns is minimal.

Fuel Condition Influence on Suppression Effectiveness

Under existing conditions direct attack is highly likely and would be successful. These
areas are generally intact with minimal beetle caused mortality resulting in lighter fuel
loads and average overhead hazards from standing dead.

Fuel Condition and Suppression Influence on Safety

With light fuel loading, minimal to no understory and minimal overhead hazards these
areas pose average safety risk to firefighters. However, access to and from these areas
could hamper of alter suppression strategies and tactics due to having to pass through
areas of heavy mortality still standing and accumulating on the forest floor. Low intensity
fire with very slow rates of spread can be expected in these areas.
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FBFM 184 is found on 1 percent of the
project area and has a moderate load of
fine litter and coarse woody debris in the
form of small diameter logs. (Scott et al
2005) This fire behavior fuel model
includes lodgepole pine, Douglas-
fir/lodgepole pine, and lodgepole
pine/subalpine fir stands that have some
degree of mortality in the form of small-
diameter logs on the ground such as occur
through self-thinning or previous endemic
i # , mountain pine beetle activity. Flame
Figure 47. Example of Fuel Model 184 lengths of two to three feet characterize

this fire behavior fuel model, not quite
reaching the critical surface flame length of nine feet needed for a surface fire to
transition to a crown fire. Scorch height is four to five feet. Lodgepole pine that has
suffered low mortality is included in this fire behavior fuel model. FBFM 184 does not
have a ladder fuel component, dry-site lodgepole pine with an understory consisting of
pinegrass or grouse whortleberry (Vaccinium scopulorum) is common.,

Fuel Condition Influence on Suppression Effectiveness

Small diameter dead material is beginning to fall. Stand is in the early stages of the
reinitiating phase with abundance of natural regeneration occurring. Occasional
blowdown intermixed with occasional green residuals and regeneration creates a dynamic
fuel model transition which could result in higher intensity surface fire resistant to
suppression.  In addition to fine fuel loads of roughly six tons per acre there is also
additional 1000-hour fuels, material great than 3 inches in diameter, present, as illustrated
in Figure 47. The combination of fine and 1000-hour fuel loads creates conditions for
increased residence time should a fire occur. Fire suppression costs can be very high
during this extended mop-up phase to extinguish down logs.

Fuel Condition and Suppression Influence on Safety

With moderate fuel loading and some overhead hazards these areas pose an increased
safety risk to firefighters. However, access to and from these areas could hamper of alter
suppression strategies and tactics due to having to pass through areas of heavy mortality
still standing and accumulating on the forest floor. Low intensity fire with slow rates of
spread can be expected in these areas.
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FBFM 185 is found on less than 1 percent
of the project area and has a high load of
fine litter; light slash or mortality fuel
(Scott et al 2005). This FBFM, similar to
FBFM 184, includes lodgepole pine,
Douglas-fir/lodgepole pine, and lodgepole
pine/subalpine fir stands that have a
higher degree of mortality in the form of
small-diameter logs on the ground such as
occur through self-thinning or previous
endemic mountain pine beetle activity.

S P Flame lengths of two to five feet

Figure 48. Example of Fuel Model 185 characterize this fire behavior fuel model,
not quite reaching the critical surface
flame length of nine feet needed for a surface fire to transition to a crown fire, although a
conditional crown fire is possible in mature stands if a crown fire entered from an
adjacent stand. Scorch height is up to 13 feet. Lodgepole pine that has suffered low
mortality is included in this fire behavior fuel model. FBFM 185 does not have a ladder
fuel component, dry-site lodgepole pine with an understory consisting of pinegrass or
grouse whortleberry (Vaccinium scopulorum) is common.

Fire intensity is expected to increase due to higher midflame windspeed, increase in 1-hr
fuel size class of small branchwood and increase in litter loading within post-epidemic
stands as compared to endemic stands (Page and Jenkins 2007). This fire behavior fuel
model has varying proportions of dead lodgepole pine, so in some stands a crown fire is
not expected due to low canopy bulk density.

Given the current conditions within the project area and the dynamics associated with
lodgepole and ponderosa pine mortality, untreated areas can be expected to realize higher
intensity fires that consume a considerable portion of duff and litter due to current
density, stand structure, red needled litter, and stand composition (Agee and Skinner
2005; Graham et al. 2004).

Fuel Condition Influence on Suppression Effectiveness

Large diameter dead material is continuing to fall down. Stand is in reinitiating phase
with an increase of natural regeneration occurring. Blowdown intermixed with
occasional green residuals and regeneration creates a dynamic fuel model which could
result in higher intensity surface fire resistant to suppression. Fine fuel loading in excess
of roughly eight tons per acre as well as increased 1000-hour fuel loads, see Figure 48,
allow for longer residence time should a fire occur. Fire suppression costs can be very
high during this extended mop-up phase to extinguish large dead logs.

Fuel Condition and Suppression Influence on Safety
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With high fuel loading and increased overhead hazards these areas pose an increased
safety risk to firefighters. Additionally, access to and from these areas could hamper of
alter suppression strategies and tactics due to having to pass through areas of heavy
mortality still standing and accumulating on the forest floor. Moderate intensity fire with
slow rates of spread can be
expected in these areas.

FBFM 187 currently in found on
less than 1 percent of the project
area and has a heavy load of
forest litter, includes larger
diameter downed logs. (Scott and
Burgan 2005) This FBFM,
similar to FBFM 185, includes
lodgepole pine, Douglas-
fir/lodgepole pine, and lodgepole

Figure 49. Example of Fuel Model 187 pine/subalpine fir stands that

have a higher degree of
mortality in the form of large-diameter logs on the ground such as occur through self-
thinning or previous endemic mountain pine beetle activity. Flame lengths of two to four
feet characterize this fire behavior fuel model, not quite reaching the critical surface
flame length of nine feet needed for a surface fire to transition to a crown fire, although a
conditional crown fire is possible in mature stands if a crown fire entered from an
adjacent stand. Scorch height is up to 10 feet. Lodgepole pine that has suffered high
mortality is included in this fire behavior fuel model. FBFM 187 does not have a ladder
fuel component, dry-site lodgepole pine with an understory consisting of pinegrass or
grouse whortleberry (Vaccinium scopulorum) is common.

Fuel Condition Influence on Suppression Effectiveness

Majority of large diameter dead material is currently down. Stand is in reinitiating phase
with abundance of natural regeneration occurring. Heavy blowdown intermixed with
occasional green residuals and heavy regeneration creates a dynamic fuel model which
could result in higher intensity surface fire resistant to suppression. Fuel loading in
excess of roughly 20 tons per acre of 1000-hr fuels allow for long residence time should a
fire occur. Residence time refers to the total length of time that the flaming front of the
fire occupies one point. Large quantities of dead and down material typically burn
slowly with very high intensity and are likely to burn and smolder for extended time
resulting in increased smoke emissions and increased effects to soils. Fire suppression
costs can be very high during this extended mop-up phase to extinguish large dead logs.

Fuel Condition and Suppression Influence on Safety

This type is predominately located in upper elevations of the project area, including Skihi
Peak, Black Mountain, Colorado Mountain, Red Mountain, Lee Mountain, Continental
Divide, Upper Tenmile and around the Community of Rimini. The typical and desired
fire suppression strategy for initial attack on these forest types is “direct attack”. In most
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cases, this suppression strategy is the safest and most effective tactic, resulting in the least
area burned. Fire suppression capabilities would be limited due to safety concerns related
to snags and inadequate escape routes to safety zones as a result of the continuous surface
fuel buildup. In order to minimize firefighter exposure to the inherent hazards, on-the-
ground firefighting would be generally limited to roadways, open live forest canopies,
and snag free zones. This reduced suppression capabilities could lead to more acres
burned and increased risk to other resources and the communities in the surrounding area.
Fire managers would need to consider indirect suppression tactics (Indirect attack).

Figure 50. Representative Photos of “jackstraw” conditions within Tenmile-South Helena Project Area

Measurement Indicators

Vegetation structure is critical for safe and effective fire management. Additionally,
vegetation structure provides information necessary to determine potential severity that
may occur in the event of a fire. Vegetation structure is assigned a Fire Behavior Fuel
Model number (Scott and Burgan 2005). Fuels are classified based on several factors
including type of fuel and amount of surface fuel present.

To focus the fire/fuels analysis and describe relevant effects, the following effects
indicators have been used (Table 55):

Table 55. Fire and Fuels Indicators and Units of Measure

Resource Indicator(s) Quantitative Unit of Measure
Firefighter and Forest Worker Exposure Acres of Treatment
Tenmile Municipal Watershed Treatment Percent of Acres treated in Tenmile Watershed
Effectiveness.
Treatment Feasibility - Mechanized vs. Hand Acres Mechanized Treated, Acres Hand Treated
Treatment
Flame Length Percent Change in Flame Length
Fireline Intensity Percent Change in Fireline Intensity

Firefighter Exposure

Firefighter exposure — standing dead and surface fuels of heavy dead and down materials
dictates accessibility to fire starts and safe operability of firefighters once they reach a
fire (ability to access and suppress fire). Areas with large quantities of standing dead trees
and/or heavy concentrations of dead down material create unsafe and inefficient
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conditions for firefighters to perform their duties on the ground virtually removing direct
attack as a suppression option. Management direction within the project area requires
minimizing acres burned establishing the need for direct attack on fire starts. Reducing
firefighter exposure through treatment increases safety for firefighting personnel and the
public, this will be compared between alternatives based on the number of acres treated.

Tenmile Municipal Watershed Treatment Effectiveness

Treatment effectiveness can be accomplished through treating 20 to 40% of the
watershed landscape. By strategically placing treatments across the landscape it is
necessary to treat 20 to 40% of the area for fuels treatments to be effective. If the same
amount of area is randomly placed it would be necessary to treat more than 20 to 40% of
the landscape (Finney 2015). The percentage of the Tenmile watershed treated will be
compared between alternatives to determine owverall treatment effectiveness.

Treatment Feasibility

Given the urgency of this project and the need for providing for safety of forest
workers16, feasibility will be determined by the acres of treatment conducted by
mechanical versus hand methods. It has been shown that treating areas by hand with high
density of standing dead and down material greater than eight inch DBH poses high risk
to forest workers and is very time consuming, as shown with the Red Mountain Flume
project implementation production rates are 8 acres per month using a 20 person hand
crew. Treatment feasibility is determined by treating more area utilizing mechanical
equipment over hand treatment for the purpose of safety, timeliness, and cost
effectiveness. Treatment feasibility encompasses a variety of factors (i.e. economics,
accessibility, topography, etc...). For this purpose treatment feasibility only considers
safety to forest workers.

Under current conditions mechanized equipment is necessary to achieve fuels
modifications and reduction. This is a result of the abundance of standing dead trees that
pose an eminent hazard to hand operations. Additionally, due to the large quantities of
dead down material equipment is necessary to remove and or re-arrange the fuels prior to
any type of prescribed fire.

Predicted Flame Length (Feet)

Flame lengths are important to determine fire suppression techniques. Within this
analysis flame lengths will be utilized as a measurement indicator to determine potential
fire management strategies and tactics. If flames are over 4 feet, suppression with hand
crews is generally unsuccessful and could require mechanized equipment. If flame
lengths are over 8 feet, mechanized equipment is not considered an effective suppression
tool; this is known as the Hauling Chart and is used in standard practice by fire managers
(Andrews et al. 2011). Flame lengths above 8 feet require indirect strategies and tactics

16 Forest Workers include contractors, wolunteers, state and federal employees and any other
person or group that performs official work on federal lands.
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and an increased reliance on aviation resources. Changes in flame lengths will be
displayed for each action alternative.

Fireline Intensity

Fireline Intensity is the heat energy release per unit time from a one-foot (one-meter)
wide section of the fuel bed extending from the front to the rear of the flaming zone.
Fireline intensity is a function of rate of spread and heat per unit area, and is directly
related to flame length. (BehavePlus 2009).Fireline intensity captures the flaming
combustion phase of residence time. Reducing fireline intensity lessons the potential for
fire severity to associated resources (see Soils and Forested Vegetation specialist reports).
Reduction in intensity can also be related to increased ability of firefighters to suppress
and manage fire. Changes in fireline intensity will be displayed for each action
alternative. Changes in fire severity are addressed in the Soils, Hydrology and Forested
Vegetation specialist reports.

Fireand Fuels, Environmental Consequences

Introduction

This analysis considers feasibility and effectiveness of proposed fuel treatment activities
in addition to treating 20-40 percent of Tenmile Watershed minimizing firefighter
exposure and modifying Fire Behavior.

The proposed fuel reduction techniques focus on reducing the potential for crown fires
and high intensity surface fires in treatment units, and thus reducing the resistance to
control and maintaining forest health. Thinning of trees would reduce the crown density.
Removing understory trees would also increase the canopy base height, making it more
difficult for a crown fire to be initiated. Thinning would primarily focus on removing
standing dead, smaller diameter trees and species that are less resistant to fire, leaving
larger, fire resistant species where possible. Prescribed burning will also be utilized to
remove fine fuels and to restore fire to the landscape.

The combination of these efforts will move treated units closer to historical condition by
creating a mosaic of age class, stand structure, and reintroduction of fire. Reinhardt et al
(2008) found that it is possible to craft treatments that achieve both ecological restoration
and fire hazard reduction, but ecological restoration will also include reintroducing fire
and other active management. The most effective ecosystem treatments should include
prescribed fire (Reinhardt et al 2008). Treating the proposed areas will reduce existing
and future hazards to firefighters and the public. Additionally, treating 20 to 40 percent of
the watershed with strategically placed units (Finney 2015) will restore heterogeneity to
the landscape. Treating these areas will increase the opportunity for direct fire attack
suppression and provide increased opportunities for indirect attack around untreated
portions of the project area. The overall result would lead to reducing the overall intensity
of fires. To focus the fire/fuels analysis and describe relevant effects, the following
indicators are used.

e Firefighter Exposure
e Tenmile Municipal Watershed Treatment Effectiveness.
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e Treatment Feasibility - Mechanized vs. Hand Treatment
e Predicted flame length (feet).
e Fireline Intensity (BTU/Foot/Second).

The post treatment fuel model in each unit was compared to the existing condition
(displayed in Alternative 1) fuel model by flame length, and fireline intensity in the
following tables. FLAMMAP was used to run a simulation of fire behavior on the 97th
percentile weather day'’. The simulation produces 97th percentile fire behavior
indicators by treatment type. The results are derived from an overall average of the
median values for all individual treatment types that are proposed within the Tenmile -
South Helena Project Area.

Effects Common to All Alternatives

Wildland fire behavior in treated as well as untreated areas depends on the fuels in
addition to topography and weather. Given the current condition the dynamics associated
with lodgepole pine mortality, untreated areas can be expected to realize higher intensity
fires that consume a considerable portion of duff and litter due to current density, stand
structure, red needled litter, and stand composition (Agee and Skinner 2005; Graham et
al. 2004). At this time there will certainly be the potential for a surface fire of adequate
intensity to kill any residual live Douglas-fir, lodgepole pine, or ponderosa pine due to
fireline intensity and the resultant heat pulse to the cambium (Kauffman et al. 2008).

Within the project area fuel will continue to accumulate as discussed in the no action
alternative. Standing dead is beginning to fall and will continue to add to the current fuel
loading.

Recent observations during wildfires in “gray stage” lodgepole pine in Canada indicate
that previous assumptions regarding potential fire behavior in lodgepole pine may have
been underestimated. Gray stage lodgepole pine indicates that time frame when the red
needles have dropped from the trees. During the G4-0151 Fire in British Columbia
during June of 2010, gray stage lodgepole produced many firebrands that started spot
fires if they landed in a receptive fuelbed (Canada Fires 2010). The receptive fuelbed in
this case were adjacent salvage harvests; the more residual slash and fine woody debris
that remained on-site, apparently the more receptive the fuelbed to ignition (Canada Fires
2010). Spotting was observed over % mile in front of the main fire and rates of spread of
30 chains/hr. (0.4 miles/hr.) to 70 chains/hr. (about 0.9 miles/hr.) (Canada Fires 2010).

For stands that have succumbed to bark beetles, the dead trees which will have mostly
fallen within fifteen years (Mitchell and Preisler 1998) will greatly heighten 1000-hr fuel
loading. Heavy loadings of 1000-hr fuels allow for long residence time should a fire
occur. Long residence time promotes smoldering of duff and litter which creates high
smoke emissions and exposes mineral soil. Exposed mineral soil creates a suitable site

17 percentiles are constructed by ranking data from smallestto largestand dividing the data into 100 equall
parts. At the 97th percentile only 3% of the data have highervalues. The 97th percentile condition for
weatherrepresents the near worstcase scenario, high temperature and wind with low relative humidity. Live
and dead fuel moistures under the 97th percentile condition are very low.
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for noxious weed establishment and potential for erosion. Fire suppression costs can be
high during extended mop-up phase to extinguish large dead logs.

There are important implications of MPB-induced tree mortality on firefighter safety and
suppression tactics, including, safety zone size, escape route designation and escape time,
and overall suppression strategy that have significant consequences for wildland fire
personnel (Page etal., 2013a). The increase in large fallen dead wood (often called
“Jackstraw”) hampers fire suppression as these areas are difficult to walk through and
chainsaws are needed to remove layers of logs in order to dig fireline (Figure 51). In the
event of a wildfire, fire management staff would limit and/or restrict ground crews due to
safety concerns related to snags and inadequate escape routes to safety zones as a result
of the continuous surface fuel buildup (Red Mountain Flume Chessman Reservoir
Project, Nunn Declaration 2014). Fireline production can be very slow which may limit
the success of initial attack. Ignition potential is low; however, if a fire becomes
established flame lengths and fireline intensity are such that resistance to control is very
high, preventing hand crews and in many cases dozers from suppressing wildfires
directly. Resiliency in this case is hampered as multiple large scale disturbances such as
wildfire can remove future seed sources.

Figure 51.Examp|e o downed wood (surface fuel) in Lodgepole stand killedby MPB and overhead snag hazard
to public and forest workers.

Large portions of the project area have experienced MPB outbreaks and are in various
stages of “forest unraveling®” which pose safety concerns to firefighters. Within the
project area, standing dead trees exist that are vertically weak and susceptible to falling.
Trees in that experienced an earlier onset of the MPB outbreak have already fallen
resulting in layers of dead wood (jack-straw). Either of these scenarios creates
challenging and unsafe conditions for firefighters to work in. For instance in areas with
weak standing dead conditions, fire crews cannot safely engage fires because the frail
standing trees can easily fall during suppression activities causing harm to firefighters.
Under these conditions these trees have to be mitigated which increases necessary time
for suppression and greatly increases the risk firefighters must take to suppress a fire. In
situation where jackstraw exists, direct attack becomes unmanageable because more often

18 Forestunraveling is the condition where standing dead trees fall to the surface leading to changes in
foreststructure and surface fuel loadings. The rate at which the forestunravels is variable and is tied to time
since beetle attack, weather factors such as windthrow, and other site specific conditions.

186 Helena— Lewis and Clark National Forest



Draft Environmental Impact Statement Tenmile—South Helena Project

than not, getting ground suppression resources to the scene of a wildfire can take much
longer to access as firefighters have to saw their way in through thick heavy downfall. In
other areas, both of these conditions exist posing an even greater risk to firefighter safety
because of the time it would take to saw through jackstraw and the amount of time
exposed to overhanging standing dead trees that have the potential to fall on firefighters.

In a recent study done on exposure to snags and firefighting in a one acre wildfire initial
attack scenario it was estimated that in Douglas Fir saw teams would experience 23.5
hours of exposure, in lodgepole pine saw teams would experience 16.3 hours of exposure,
and in Ponderosa Pine saw teams would experience 9.5 hours of exposure to mitigate
hazard trees. This study assumed two saw teams, mitigating hazard trees within a one
acre fire area, this is just the time to make it safe to suppress the fire, not the time it
would take to scout the fire, construct fireline, and mop-up the fire. It also doesn’t allow
for the time necessary to access the fire, establish safety zones, and mitigate hazards to
either of those. Also, Initial Attack resources are typically one to two engines, and often
the most qualified sawyers are also the necessary overhead for management of the fire.
Since saw teams cannot perform falling operations at night it could take up to two days
just to make the fire safe to begin containment operations, during which the fire would
continue to grow and create more hazard trees and the need for more exposure and time
to mitigate them(Kurtz 2015).

These conditions will continue in untreated areas across the project area.
Effects Common to All Action Alternatives

Action Alternatives

The action alternatives use similar types of vegetation treatments to meet the purpose and
need for action. Acres and number of units by treatment type are displayed below.
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Table 56. Comparison of vegetation treatment acreages and number of units for alternatives 2and 3

Vegetation Treatment

Improvement Harvest
Clearcut with Leave Trees
Seed Tree with Leave Trees
Shelterwood with Leave Trees
Shaded Fuel Break

Low Severity Grassland
Prescribed Fire

Low Severity Prescribed Fire
Mixed Severity Prescribed Fire
Private Land Buffers
Precommercial Thin
Total

Alternative 2 Alternative 3
Acres Number of Acres Number of
Units Units
2,483 49 1,382 23
3,573 41 2,348 19
298 0 0
363 102 2
1,415 10 1,282 8
0 0 1,662 9
11,900 118 7,952 96
1,714 10 656 4
2,090 45 2,283 46
471 18 445 16

24,308 acres

298 units 18,112 acres 223 units

There are two differences within the specific actions proposed by the two action
alternatives: (1) alternative 2 does not have acres of ‘Low Severity Grassland Prescribed
Fire’ and (2) alternative 3 does not have acres of ‘Seed Tree with Leave Trees’.
Additionally, the two action alternatives differ by: (1) acres treated by treatment type; (2)
location of treatment units; (3) specific treatment actions in Inventoried Roadless Areas;
(4) the number of units; and (5) treatment intensities within the units. Even with these
differences, both action alternatives were design to meet the purpose and need for the
project. The general prescription of each treatment type is described in Table 57 below.
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Table 57. General prescriptions of each specificaction proposed by the action alternatives

Treatmen Specific General Prescription
t Type Action
Improveme Improvement Thin frombelow and remove overstory trees (i.e., “crownthinning”) in order
nt Harvest | Cutting followed | to reduce density from an average of 100-140 to 50-80 basal area, w hich
by jackpot or w ould reduce crow n fire potential. Substantial amounts of green, healthy
underburn large diameter trees w ould be retained in these dry or mixed forests. In
" some areas there currently are not enough green trees remaining to meet
= residual basal areas. Retain Forest Plan required snags.
é Regenerati Clearcut with Cut dead and dying lodgepole pine. Retain all other live conifers when they
© on Harvest reserve trees occur; primarily Douglas-fir w ith spruce and subalpine fir. These units w oud
] ; : . ' .
= follow ed by site naturally regenerate w ith lodgepole pine. Retain Forest Plan required
= prep burn snags.
% Seed tree with Cut dead and dying lodgepole pine. Retain 10-20 trees per acre of well-
£ reserve trees distributed healthy Douglas-fir and ponderosa pine to provide seed.
g follow ed by site Natural regeneration w ould be promoted, though ponderosa may be
O prep burn planted. Retain Forest Plan required snags.
Shelterw ood wih | A mix of dead lodgepole and other species w ould be cut. Retain about 20-
reserve trees 50 trees per acre of healthy Douglas-fir to provide seed and shelter for
follow ed by site seedlings. Natural regeneration w ould be promoted, though ponderosa
prep burn may be planted. Retain Forest Plan required snags.
Shaded Pile burn, A mix of dead trees and understory trees w ould be hand or mechanically
Fuel Break | jackpot burn or cut to increase canopy spacing and to alter the fuel profile, creating a
underburn shaded fuel break of the live, larger trees available within the unit. Thin
frombelow (i.e., “crow n thinning”) in order to reduce density froman
average of 100-140to 50-80 basalarea. Slash created w ould be handpiled
and burned or jackpot burned w here feasible to reduce surface fuel
loadings. Shaded fuel breaks w ould vary in width depending on
topography, aspect and slope, stand composition, and expected fire
behavior adjacent to the fuel break.
Low Jackpot or pile Low intensity grassland prescribed burning w ould be used to improve
Severity burn grassland and grass-shrub areas. Inthese areas, encroaching conifers
Grassland would be reduced. Mechanical and hand rearrangement of fuels w ould
) Prescribed occur, with smaller diameter (less than 12 inch) trees strategically slashed
T Fire or thinned, slash created from these treatments w ould be handpiled and
- burned or jackpot burned. No active ignition w ould occur in the open
2 grasslands or adjacent timber stands, fire may spread into these areas
5 exhibiting low intensity burn characteristics.
g Low Jackpot burn or | Low intensity prescribed burning w ould be used to improve dry forests and
o Severity underburn grass-shrub areas. Inforest areas, savannah conditions w ould be created
Prescribed w ith understory ladder fuels and crow n fire potential reduced by the
Fire treatments. In non-forest areas, encroaching conifers w ould be reduced.
Mechanical and hand rearrangement of fuels w ould occur, w ith smaller
diameter (less than 12 inch) trees strategically slashed or thinned to
facilitate prescribed burning.
Mixed Broadcast burn This larger scale “Landscape Ecosystem Burn” is a mosaic of prescribed
Severity fire types and intensities resulting in a strategic landscape mosaic of fire
Prescribed effects — about 40-60 percent of each unit w ould be burned. Mechanical
Fire rearrangement of fuels w ould be used in some areas to contain aerial
ignition zones — w hich are principally dead lodgepole stands. These units
are adjacent to strategic buffers comprised of shaded fuel breaks or low
severity prescribed fire burns. The treatments are w ithin roadless areas.
Private Pile burn or Reduce hazardous fuels on NFS Lands creating a buffer zone near private
= Land jackpot burn land that has structures. Develop opportunities for citizens w ho have
S @ Buffers completed fuels reduction or defensible space treatment on their property
o c to extend treatments onto public lands w here it meets land management
E g objectives. Treatment includes a wide range of hand and mechanical
o activities to rearrange and remove hazardous fuels and reduce crown fire
Qo potential by thinning trees. Buffers in the South Helena Portion w ould
S = extend up to 100 yards from private boundaries onto FS lands. Buffers in
z the Tenmile Portion w ould extend up to 200 yards from private boundaries

onto FS lands.
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Treatmen Specific General Prescription
t Type Action
Precommer Precommercial Small diameter trees in past harvest units w ould be cut leaving about 100 -
cial Thin thin follow ed by | 200 trees per acre of the best-formed trees; this w ould enhance growth and
pile and burn vigor and reduce the long-term risk of mountain pine beetle caused

mortality. The limbs and tops of the fallen trees may be lopped and
scattered to speed decomposition. Hand or machine piling and burning of
piles would be completed w here the fuel loading is an unacceptable risk.

Proposed Treatments

Fuel treatments will alter fire behavior in treated areas, thereby reducing the future effects
of a potential wildfire (Omi and Martinson 2004; Reinhardt et al. 2008; Stratton 2004).
Changes in suppression strategy resulting from fuel treatments, include: safer areas for
firefighters, anchors for fireline construction, and areas from which to initiate burnout
operations; or, fuel treatments which modified fire behavior to the extent that the need for
suppression action was minimal (USDA Forest Service 2010b). Treatment unit locations
are spatially arranged to provide opportunities to decrease the amount of area where
indirect attack is required. This will allow firefighters to use treated areas to “box in” and
suppress unwanted fires quicker, safer and keep fires smaller. Utilizing indirect
suppression tactics will still be necessary under action alternatives; however, the area
needed for indirect suppression would be reduced as more opportunities for direct
suppression would exist by using treated units.

This does not account for on-the-ground firefighter safety concerns related to snags and
inadequate escape routes to safety zones as a result of the continuous surface fuel buildup
in areas where treatments do not occur. There are 37,087 acres under alternative-2 and
43,283 acres under alternative-3 which would not receive treatments and forested areas
will remain a safety hazard to forest workers and the public. Reducing current and
expected fuel loadings within treatment units will result in modifying the existing fuel
profile enhancing fire suppression capabilities as well as forest worker and public safety
in the area.

The proposed treatments will break-up contiguous natural fuel as stated in the Forest Plan
as a forest-wide standard. In the event of a wildfire, these treatment areas are places
where firefighters can more safely and effectively perform suppression actions and where
aerial fire retardant will reach the burning surface fuels without interception from
overstory vegetation (USDA Forest Service 2010b). Treatments are effective for about
ten years as related to potential fire behavior (Finney etal. 2006; Omi et al. 2007) and a
rate of twenty percent treatment per decade has been found most effective (Finney et al.
2006)

For units that will only have prescribed fire as a treatment, it is assumed that primary
mortality as a result of burning in addition to secondary mortality caused by drought,
insects, disease, or other causes will add woody debris over time as these snags fall in
addition to the current coarse woody debris accumulations. This may result in the need to
perform additional treatments to achieve low surface fuel loading; post-fire monitoring
will need to be performed to determine this need as discussed in design criteria.
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The need for maintenance treatments would be determined through resource future
monitoring. If Monitoring identifies the need for maintenance treatment additional
analysis would be completed.

All treatments utilizing management-ignited fire require the development of a prescribed
fire plan that must follow all Federal, State, and local laws and regulations. These plans
would be developed during implementation and will reflect how prescribe burning
activities comply with regulations.

Post mechanical and hand slashing treatments would see a short term increase to rate of
spread and flame length due to the recruitment of twigs, branch wood, needles and
increase in herbaceous fuels prior to final treatment of prescribed fire. Implementation
coordination with local fire management will take place prior to implementation to limit
fire risk to any given area.

Alternative 1 (No Action)

Under alternative 1, no fuel treatment would occur. In the absence of disturbance, fuel
conditions would generally persist or fuel loadings would increase throughout the project
area. The overall result would likely be increased fire hazard.

The no action alternative is likely to result in fires that are more resistant to control, pose
a greater risk to firefighters and the public, and potentially cause higher severity in the
analysis area than the action alternatives. It is possible that the lack of treatment could
place residents, adjacent landowners and Helena National Forest visitors exposed to
increased fire intensity and risk should a wildfire occur. The largest threat of stand-
replacing fires is to private property, homes, public safety, and firefighter safety
throughout the landscape. In addition, the likelihood of a high-intensity wildfire starting
in the affected areas on NFS/BLM lands and then spreading into non-NFS / BLM lands
would be highest under this alternative.

Direct/Indirect Effects

As Forest conditions described in the Forested Vegetation report, the no action alternative
provides the resource specialist a means for evaluating the current ecosystem conditions
as a baseline. Under this alternative, current management plans would continue to guide
management of the project area. New actions proposed with the Tenmile — South Helena
project would not occur. Reducing intensity of wildfires and increasing fire suppression
effectiveness for surrounding communities and key municipal watershed infrastructure
would not take place. The specific actions proposed in the action alternatives to achieve
the purpose and need for the project would not occur; these actions include no
implementation of prescribed fire, treating 20-40 percent of the Tenmile Municipal
Watershed, and minimizing firefighter exposure. Because these actions would not occur,
the fuel loading on the forest floor would continue to increase as dead trees, as a result of
the mountain pine beetle epidemic, would continue to fall. The existing and increasing
difficulties with fire suppression associated with the current forest vegetation and fuel
structure would remain, especially when compared to the actions proposed in alternatives
2 and 3. The direct, indirect, and cumulative effects of no action would be an increase in
large dead wood (jackstraw) hampering fire suppression as these areas are difficult to
walk through and chainsaws are needed to remove layers of logs in order to dig fireline.
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Fireline production can be very slow which may limit the success of initial attack. The
use of mechanical equipment during fire suppression could have potential negative
impacts on other forest resources, and could be limited if fire behavior increased.
Wildfire response resources would be limited to aviation due to the safety concerns
related to utilizing ground personnel in areas of high mortality. In addition, heavy
loadings of 1000-hr fuels allows for long residence time should a fire exposed mineral
soil creates a suitable site for noxious weed establishment and potential for erosion.

The current distribution of FBFMs, continuity of fuels, and resistance to control and
hazardous conditions for firefighters would continue in the short term. Conditions would
continue to develop as described for untreated areas in Effects Common to All
Alternatives. Resulting stand structures would be more conducive to crown fire due to
increased ladder fuels. The sustained homogeneity of age and size class and the extent of
high amounts of downed woody fuels may result in higher severity fire effects. Fire
behavior within the project area would be expected to remain similar to the existing
condition assuming no further disturbances occur.

The no-action alternative would not alter the fuel profile to modify fire behavior and
would not meet the purpose and need of this project to improve conditions for public and
firefighter safety in the event of a wildfire and to maintain consistent quantity and quality
of water within the municipal watershed.

In the absence of human-caused or natural disturbance such as vegetation treatment
activities and wildfire, there would be an increased accumulation of surface and ladder
fuels due to the significant insect and disease activity, blow down of dead trees and the
progression of forest succession. In the event of a wildfire, this accumulation of fuels
would lead to an increase in fire behavior, increasing the risk to public and firefighter
safety. Under these conditions, fire suppression capabilities would be limited due to
safety concerns related to snags and inadequate escape routes to safety zones as a result
of the continuous surface fuel buildup. In order to minimize firefighter exposure to the
inherent hazards, on-the-ground firefighting would be generally limited to roadways,
open forest canopies, and snag free zones. Machinery may also be utilized for fire
suppression, heavy equipment, such as dozers, could have potential negative impacts on
other forest resources, and could be limited under high intensity fire situations. This
reduced suppression capabilities could lead to more acres burned and increased risk to
other resources and the communities in the surrounding area.

Irreversible and Irretrievable Commitments

Changes in vegetation structure, composition, and horizontal continuity may result in
undesirable consequences should a fire occur. The abundance and extent of downed fuels
may result in high severity surface fire effects in the event of a wildfire. These fire
effects could slow vegetation recovery following fire, result in erosion or sediment
delivery to streams if duff and litter layers are consumed, or result in loss of certain
vegetation types due to lack of a seed source . If such a fire occurs between the time seed
from serotinous cone germination and the trees again produce cones, there could be an
irreversible loss of seed source and thereby long term loss of conifer cover in some areas
(Milburn 2013). This would be a greater loss under the no action alternative when
compared to the two action alternatives because of the lack of acres treated.
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Cumulative Effects

Timber harvest is occurring on private, city and federal lands and utility corridors in the
project area. These activities will break up the fuel connectivity on a small scale.
Regeneration harvests function as effective fuel reduction areas. Even in areas where an
intermediate harvest occur, the crown connectivity has been altered enough to affect the
sustainability of crown fire within these stands. Depending on treatment type, size and
time since treatment, harvest can make an area more defensible for fire suppression
activities, modify fire behavior and increase safety of the public and firefighters.

Fuels treatments utilizing prescribed fire are occurring throughout the project area. These
treatments are focused on fuels reduction in and around values at risk including WUI and
Chessman Reservoir-Red Mountain Flume. In forest areas, savannah conditions would
have been created with understory ladder fuels and crown fire potential reduced by these
treatments. In non-forest areas, encroaching conifers would have been reduced.

Firewood cutting has an annual effect on forests 200 feet adjacent to open roads.
Lodgepole pine and Douglas-fir are the preferred species. This activity has the potential
to reduce coarse down woody material, snags, and fuel up to 200 feet from

roads. Firewood cutting coupled with Roadside Hazard Tree Project (USDA HNF 2010)
will maintain effective ingress and egress routes for landowners, recreationists,
firefighters, and other Forest Service personnel by removing hazard trees instead of
allowing these trees to fall over time. In areas of heavy firewood collection, the removal
of dead wood breaks up horizontal and vertical fuel continuity; this action combined with
the fuel-free road surface modifies fire behavior and improves firefighter safety and
increases opportunities for fire suppression.

Grazing is occurring on active allotments in the project area except for the South Helena
area. This has a minimal effect on fire and fuels. The only effects would be a reduction
in fine fuels (grasses) for fire spread within that seasonal period.

Management of unplanned ignitions (wildfires) cannot be predicted; unplanned ignitions
within the project area would be managed according to direction in the Forest Plan,
Helena Fire Management Plan, and applicable laws and policies. Fire suppression will
continue within the project area base on Forest Plan. Effect of suppression create long
lasting impacts on vegetation structure and process. With the exception of small fires that
were suppressed, the homogeneity of this landscape has been largely unbroken. Forest
structure and composition will continue to be altered with the lack of fire disturbance; the
disruption of the natural fire intervals will contribute to higher stand densities, multi-
layered stands and ladder fuels, and a greater homogeneity of structures across the
landscape which result in a greater probability for disturbances to affect large contiguous
areas (Hessburg etal. 2005).

Reasonably Foreseeable:
Nothing known of at this time for fuels resource

Conclusions
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The No Action alternative would not meet the purpose and need of the project. This
alternative would not be consistent with Helena Land and Resource Management Plan
direction of:

Providing a quantity and quality of water H1, H2 management areas

Use rapid and aggressive fire control methods in H1, H2, and T4 management
areas

Maintain or improve vegetative conditions and livestock forage production L1
management area

Maintain or improve range vegetative conditions and forage production for
livestock and elk L2 management area

Provide for maintenance and/or enhancement of fishery, big game, and nongame
habitat, grazing allotments, visual quality, and water quality. R1 management area

Provide healthy timber stands and optimize timber growing potential over
planning horizon. T1 management area

Maintain and/or enhance habitat characteristics favored by elk and other big game
species. T3 management area

Maintain healthy stands of timber within the visual quality objective of retention
and partial retention T4 management area

Optimize wildlife habitat potential, including old growth, over the long term W1
management area

Maintain and/or enhance habitat characteristics favored by elk and other big game
species during spring, summer, and fall W2 management area

Additionally no-action would not be consistent with the BLM Butte Field Office
Resource Management Plan direction of:

FM1-Provide an appropriate management response to all wildland fire,
emphasizing firefighter and public safety.

FM2-Move towards restoring and maintaining desired ecological conditions
consistent with appropriate fire regimes.

FW1-Restore and/or maintain the health and productivity of public forests, to
provide a balance of forest and woodland resource benefits, as well as wildlife
and watershed needs to present and future generations.

FW2-Manage forestry resources to provide a sustained flow of local social and
economic benefits and protect non-market economic values.

FW3-Maintain and/or improve sustainability and diversity of woodland
communities to meet ecological site potential.

FW4-Manage dry forest types to contain healthy, relatively open stands with
reproducing site-appropriate, desired vegetation species

No-action would be unresponsive to the Tri-County Wildfire Protection Plan by not
following the goals of:
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e Dewvelop astrategic plan that looks across jurisdictional boundaries. Propose and
implement projects that will protect communities at risk from wildfire. Develop
and propose protection measures for municipal watersheds. Take measures to
insure that escape routes are made defensible for the public and public safety
workers.

e Encourage the federal and state agencies to continue creating fire defensible space
around homes that border agency land if the home-owner has done work on their
own land

e Focus first on the wildland urban interface communities at risk
e Attempt to stabilize the municipal watersheds of Helena and East Helena

e Use state of the art fire modeling methods to determine the best places to spatially
locate dispersed fuels treatments in the general forested areas outside of the
wildland urban interface area. Propose to treat a minimum of approximately 20
percent of the general forested area. (Spatial Strategies for Landscape Fuel
Treatments, Mark A. Finney).

e Mitigating the wildland fire hazard.

This alternative would not respond to the National Cohesive Wildland Fire Management
Strategy (2014) goals of;

e Restore and Maintain Landscapes - Landscapes across all jurisdictions are
resilient to fire-related disturbances in accordance with management objectives

e Fire Adapted Communities - Human populations and infrastructure can withstand
a wildfire without loss of life and property

e Wildfire Response — All jurisdictions participate in making and implementing
safe, effective, efficient risk-based wildfire management decisions

Flame lengths and fireline intensity would continue to be high and likely to increase over
time. As a result, the potential severity and extent of future wildland fires in the project
area would worsen. Public and firefighter safety and threat to property in the wildland
urban interface would not be minimized due to not removing standing dead or heavy
loading of dead down.

Alternative 2 (Proposed Action)

The proposed treatments include using a combination of commercial harvesting, pre-
commercial thinning and prescribed fire. Prescribed burning appears to be the most
effective treatment for reducing a fire’s rate of spread, fireline intensity, flame length, and
heat per unit of area. Not only are surface fuels reduced by this treatment, but understory
and ladder fuels are also reduced to the point where spotting and crowning are not a
serious threat. Removing a portion of the canopy has the obvious effect of reducing the
chance of a crown fire with or without surface fuel treatment. A management scheme that
includes a combination of fuel treatments in combination with other land-management
scenarios is critical for successfully reducing the size and intensity of wildfires (Van
Wagtendonk 1996).

In all of the units it will be important following each treatment to complete the reduction
of fuels on the ground whether excess natural fuels or post treatment activity fuels. In all
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the units, woody debris either left on site from the treatment activity or existing fuels will
be treated. Fuel treatments will be piling and burning or underburning or a combination
to reduce fuels > 3 inch diameter to be within the range of 5to 15 tons per acre. Excess
ground fuels must be removed from the treatment areas to attain full effectiveness of
reducing fire behavior. Weeds that contribute to or create hazardous fuels may be treated
using herbicide within the project area under the 2007 Record of Decision for the HNF
Noxious Weed Treatment EIS. This will assist in meeting the objective of modifying fire
behavior to enhance firefighter and public safety, and reduction in probability of a
widespread wildfire with high-severity watershed effects.

Previous studies on fuel treatment efficacy use Rothermel’s surface fire model and Van
Wagner’s crown fire model to determine fuel treatments effects on potential fire behavior
(Stevens 1998; Scott 1998; Fule’ et al. 2001; Brose and Wade 2002). These studies have
shown that thinning treatments can reduce crown fire hazard by reducing ladder and
canopy fuels, and treatments are most effective if the residual stand includes larger, more
fire resistant trees (thinning from below) (Graham et al. 1999; Brown et al. 2004;
Stephens and Moghaddas 2005) and if activity fuels are subsequently removed
(Alexander and Yancik 1977; Stephens 1998). Applying fuel reduction treatments
simultaneously to multiple fuels strata is the most effective approach to reducing fire
severity (Raymond and Peterson, 2005).

Table 58 displays the difference between flame length and fireline intensity when
comparing the existing condition (alternative 1) to post-treatment results for activities
proposed in alternative 2.
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Table 58. Fire Behavior Indicators by Treatment Type for Existing Condition and alternative 2

Treatment Existing Alternative 2 Alternative 2 Existing Alternative | Alternative
Type Condition Post- Post- Condition 2 Post 2 Post
Treatment Treatment Hreline Treatment | Treatment
I_F‘amteh Hame Length Intensity Fireline Percent
eng . Percent Intensity Reduction
. Maximum Reduction in | (btufft/s) : ;
Maximum in Freline
teet Hame (btuf/ft/s) Intensity
(feet) (feet) Length
Improvement 7.2 2.9 59.7% 494.0 120.1 75.7%
Harvest
Clearcut with 131 4.3 67.2% 9254 175.1 81.1%
Leave Trees
Seed Tree with 34.1 5.9 82.7% 2964.8 322.1 89.1%
Leave Trees
Shelterwood 8.3 5.4 34.9% 562.6 2474 56.0%
with Leave
Trees
Shaded Fuel 45 1.9 57.8% 228.2 39.0 82.9%
Break
Low Severity 6.2 2.6 58.1% 3915 79.5 79.7%
Prescribed Fire
Mixed Severity 5.9 1.6 72.9% 341.2 17.9 94.8%
Prescribed Fire
Private Land 11.2 3.8 66.1% 886.6 253.9 71.4%
Buffers
Precommercial 151 3.3 78.1% 1208.6 156.4 87.1%
Thin

Direct Effects — Minimize Firefighter and Forest Worker Exposure

Reducing the risk to firefighters is analyzed based on treated acres that remove overhead
hazards, accumulated downfall, and reduce predicted fire behavior encountered during
fire suppression efforts.  All treatments, except precommercial thinning, will reduce
overhead hazards, accumulated downfall and reduce predicted fire behavior on 23,873
acres under Alternative 2. Effects of reducing these hazards include;

e Increased opportunity for ground firefighters to perform direct suppression
strategies and tactics

e Increased safety for firefighters due to reduced overhead hazards, large quantities
of down material and decreased fire intensity

e Increased efficiency in suppression tactics
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Table 59. Treatmentacres equating to firefighter exposure reduction

Treatment Type Acres
Improvement Harvest 2,483
Clearcut with Leave Trees 3,573
Seed Tree with Leave Trees 298
Shelterwood with Leave Trees 363
Shaded Fuel Break 1,415
Low Severity Prescribed Fire 11,900
Mixed Severity Prescribed Fire 1,714
Private Land Buffers 2,090
Total 23,873

Direct Effects — Treat 20-40 Percent of the Tenmile Watershed

Treatment units were strategically designed in the Tenmile Watershed within the project
boundary to reduce fire spread. Only the portion of the watershed within the project
boundary was considered for this. 38,674 acres of Tenmile Watershed are within the
project boundary, 14,622 acres are planned for treatment. This is 38% of the watershed.
Strategically treating 20 to 40 percent of the watershed will result in the following
effects:

e Restoring heterogeneity of vegetation structure to the landscape
e Provide increased opportunities for direct attack fire suppression
e Increased mosaic of vegetation structure, age, and density

e Restore fire to the landscape

Table 60. Acres treatedin the watershed

Treatment Type Acres

Improvement Harvest 665
Low Severity Prescribed Fire 6,551
Mixed Severity Prescribed Fire 1,714

Precommercial Thin 225
Private Land Buffers 1,562
Regeneration Harvest 2,880
Shaded Fuel Break 1,025
Grand Total 14,622

Direct Effects — Feasibility

Units were analyzed for feasibility based on hand or mechanical treatments. In this
alternative 8,482 acres are planned for hand treatments, with no mechanical entry, the
remainder of the units are planned for mechanical. Criteria for feasibility are based on
safety and treatment effectiveness. Many of these units cannot be treated due safety
concerns related to stand conditions as a result of tree mortality, the exposure to hand
crews is to an unacceptable risk. Utilizing mechanical methods is necessary to
effectively mitigate safety concerns associated with implementation treatments on 15,821

198 Helena— Lewis and Clark National Forest



Draft Environmental Impact Statement Tenmile—South Helena Project

acres and to remove and or modify the amount of fuels present within units. Effects of
utilizing mechanical methods include:

e Removal of standing and down dead material prior to prescribed burning resulting
in lower intensity fire.

e Safer environment for the public, forest workers.

Direct Effects — Fire Behavior
Flame Length

Fuel reduction treatments are designed to remove existing hazardous fuels that have
accumulated either on the forest floor, ladder fuels, or in the crowns. The treatments
proposed are designed to reduce flame length which has several effects:

e Lowering flame lengths decreases the likelihood that there would be crown fire
initiation.

e Lowering flame lengths increases the ability to actively suppress fires effectively
during a severe fire season. Using hand crews is the most effective way to attack
wildfires; hand crews are generally not effective with flame lengths over 4 feet in
height. The activities proposed in Alternative 2 effectively reduce the flame
lengths in treatment units, so hand crews can be utilized in most cases.

e Inaddition to reducing flame lengths, the proposed treatments also increase the
likelihood that future fire starts would be successfully attacked at other features,
i.e., roads, which fuel treatments, are often adjacent too, in the event that a fire
burns into a treated area from a non-treated area.

Table 61. Flame length comparison between Existing Condition and Alternative 2

Treatment Type Existing Alternative 2 Post- Alternative 2 Post-
Condition Treatment Hame Treatment Percent
Rame Length Length ReductLlon in Hame
. ength
. Maximum
Maximum
feet
(feet) (feet)
Improvement Harvest 7.2 29 59.7%
Clearcut with Leave Trees 13.1 4.3 67.2%
Seed Tree with Leave Trees 34.1 5.9 82.7%
Shelterwood with Leave Trees 8.3 5.4 34.9%
Shaded Fuel Break 4.5 1.9 57.8%
Low Severity Prescribed Fire 6.2 2.6 58.1%
Mixed Severity Prescribed Fire 59 1.6 72.9%
Private Land Buffers 11.2 3.8 66.1%
Precommercial Thin 15.1 33 78.1%
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Fireline Intensity

Altering fuels in treatment units are designed to modify fire intensity. A consequence of
changing vegetation structure is the potential of changing rates of spread. Van
Wagtendonk (1996) found rates of spread increase slightly from prescribed burning alone
showing the lowest surface rates of spread compared to biomass removal followed by
burning having the next lowest surface rates of spread in treated units. Units that had no
follow-up burning after biomass treatment showed higher surface rates of spread and
higher fireline intensity compared to treatments that included burning. Fireline intensity
is a function of rate of spread and heat per unit area (Behave 2009). The overall effect of
changing the vegetation structure and its effects on rates of spread and heat per unit area
are captured within fireline intensity. Proposed treatments are designed to reduce fireline
intensity providing the following effects:

e Reduced fire intensity to vegetation and firefighting personnel.

e Provide increased opportunities for direct attack suppression strategies and tactics.

e Increased rates of spread combined with reduced flame length result in an overall
reduction in fireline intensity.

Table 62. Fireline Intensity comparison between Existing Condition and Alternative 2

Treatment Type Existing Condition Alternative 2 Post Alternative 2 Post
Hreline Intensity Treatment Ereline Treatnaﬁgttigneri%ent
(btufftis) I(r;tti;f/lst))/ HrF:Ieine Intensity
Improvement Harvest 494.0 120.1 75.7%
Clearcut with Leave Trees 925.4 175.1 81.1%
Seed Tree with Leave Trees 2964.8 3221 89.1%
Shelterwood with Leave 562.6 2474 56.0%
Trees
Shaded Fuel Break 228.2 39.0 82.9%
Low Severity Prescribed Fire 3915 79.5 79.7%
Mixed Severity Prescribed 341.2 17.9 94.8%
Fire
Private Land Buffers 886.6 253.9 71.4%
Precommercial Thin 1208.6 156.4 87.1%

Indirect Effects

For units that have prescribed fire only as a treatment, it is assumed that primary
mortality as a result of burning in addition to secondary mortality caused by drought,
insects, disease, or other causes will add woody debris over time as these snags fall.
These areas may require additional treatments in order to reach desired conditions.
Follow-up treatment would be determined through monitoring.

Irreversible and Irretrievable Commitments

Some mortality of live trees will likely occur as a result of broadcast burning. This fire
caused mortality would eventually add to future fuel loadings. Temporary closure of
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trails and forest lands to public use during implementation will result in the temporary
loss of recreation opportunities. These are the same for both action alternatives.

Cumulative Effects

The cumulative effects analysis includes past, current, and reasonably foreseeable future
activities as these activities influence the fire/fuels resource. Most activities have little
influence on fire/fuels, with the exception of harvest, thinning, prescribed fire, wildfire,
and livestock and wildlife grazing that change the vegetation. Management of wildfires
cannot be predicted; wildfires within the project area would be managed according to
direction in the Forest Plan, Helena Fire Management Plan, Butte Field Office RMP, and
applicable laws and policies. See Appendix C of this report for detailed cumulative
effects analysis.

Alternatives 2 and 3 cumulative effects from past, current, and reasonably foreseeable
activities are discussed in the No Action Alternative above. Cumulative effects resulting
from activities proposed in alternative 2 would further reduce fuel loadings within
proposed treatment units on 23,873 acres, under alternative 3 fuel loadings would be
reduced on 17,667 acres. These changes would modify fire behavior, increasing safety
for the public and firefighters as described in this report and Minimize detrimental fire
effects to municipal watershed.

Alternative 3

Similar to the proposed action, the proposed treatments include using a combination of
commercial harvesting, pre-commercial thinning and prescribed fire. Site preparation
burning is also proposed and would take place after harvesting is complete to prepare
areas for tree planting. Alternative 3 was developed based on resource issues that were
identified internally and externally through scoping and preliminary analysis. These
concerns included wildlife use areas, elk security and hiding cover areas, and avoiding
use of mechanized equipment in IRAs.

Table 63 displays the difference between flame length and fireline intensity when
comparing the existing condition (alternative 1) to post-treatment results for activities
proposed in alternative 3.

Table 63. Fire Behavior Indicators by Treatment Type for Existing Condition and Alternative 3

Treatment Type Existing Alternative | Alternative Existing Alternative | Alternative
Condition 3 Post- 3 Post- Condition 3 Post 3 Post-
Treatment Treatment Freline Treatment | Treatment
Li?]';‘t?] Hame Percent Intensity Fireline Percent
Length . Intensit Reduction
Maximum g Reduction (BTUIFT/S y in Freline
Maximum in Hame ) (BTUIFTIS) Intensity
(FEET) (FEET) Length
Improvement 7.3 34 53.4% 5015 153.0 69.5%
Harvest
Clearcut with 21.4 4.7 78.0% 1892.8 225.2 88.1%
Leave Trees
Shelterwood 16.7 4.6 72.5% 1333.4 194.7 85.4%
with Leave
Trees
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Treatment Type Existing Alternative | Alternative Existing Alternative | Alternative
Condition 3 Post- 3 Post- Condition 3 Post 3 Post-
Treatment Treatment Freline Treatment Treatment
Li?]rgti Hame Percent Intensity Fireline Percent
L h . i R i
Maximum engt Reduction (BTUIFT/S Intensity inedﬁlﬁgfilr?g
Maximum in Hame ) (BTUIFT/S) Intensity
(FEET) (FEET) Length
Shaded Fuel 4.0 2.2 45.0% 187.4 63.4 66.2%
Break
Low Severity 4.4 3.3 25.0% 194.8 110.3 43.4%
Grassland
Prescribed Fire
Low Severity 6.6 2.6 60.6% 447 .4 90.1 79.9%
Prescribed Fire
Mixed Severity 3.0 1.7 43.3% 118.6 20.6 82.6%
Prescribed Fire
Private Land 10.9 3.7 66.1% 851.3 245.0 71.2%
Buffers
Precommercial 15.8 3.7 76.6% 1275.2 2035 84.0%
Thin

Direct Effects — Minimize firefighter exposure

Reducing the risk to firefighters is analyzed based on treated acres that remove overhead
hazards, accumulated downfall, and reduce predicted fire behavior encountered during
fire suppression efforts. All treatments, except precommercial thinning, will reduce
overhead hazards, accumulated downfall and reduce predicted fire behavior on 17,663

acres under alternative 3. Effects of reducing these hazards include;

e Increased opportunity for ground firefighters to perform direct suppression

strategies and tactics

e Increased safety for firefighters due to reduced overhead hazards, large quantities
of down material and decreased fire intensity

e Increased efficiency in suppression tactics
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Table 64. Treatmentacres equating to firefighter exposure reduction

Treatment Type Acres

Improvement Harvest 1,382

Clearcut with Leave Trees 2,348
Shelterwood with Leave Trees 102

Shaded Fuel Break 1,282

Low Severity Grassland Prescribed Fire 1,662

Low Severity Prescribed Fire 7,952
Mixed Severity Prescribed Fire 656

Private Land Buffers 2,283

Total 17,667

Direct Effects — Treat 20-40% of the Tenmile Watershed

Treatment units were strategically designed in the Tenmile Watershed within the project
boundary to reduce fire spread. Only the portion of the watershed within the project
boundary was considered for this. 38,674 acres of Tenmile Watershed are within the
project boundary, 11,090 acres are planned for treatment. This is 29 percent of the
watershed. Strategically treating 20 to 40 percent of the watershed will result in the
following effects:

e Restoring heterogeneity of vegetation structure to the landscape

e Provide increased opportunities for direct attack fire suppression

e Increased mosaic of vegetation structure, age, and density

e Restore fire to the landscape

Table 65. Acres treatedin the watershed

Treatment Type Acres
Improvement Harvest 169

Low Severity Grassland Prescribed Fire 1,206
Low Severity Prescribed Fire 3,831
Mixed Severity Prescribed Fire 656
Precommercial Thin 214

Private Land Buffers 1,601
Regeneration Harvest 2,354

Shaded Fuel Break 1,059

Grand Total 11,090

Direct Effects — Feasibility and Effectiveness

Units were analyzed for feasibility based on hand or mechanical treatments. In this
alternative 8,558 acres are planned for hand treatments, with no mechanical entry, the
remainder of the units are planned for mechanical. Criteria for feasibility are based on
safety and treatment effectiveness. Many of these units cannot be treated due safety
concerns related to stand conditions as a result of tree mortality, the exposure to hand
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crews is to an unacceptable risk. Utilizing mechanical methods is necessary to
effectively mitigate safety concerns associated with implementation treatments on 9,549
acres and to remove and or modify the amount of fuels present within units. Effects of
utilizing mechanical methods include:

e Removal of standing and down dead material prior to prescribed burning resulting
in lower intensity fire.

e Safer environment for the public, forest workers

Direct Effects — Fire Behavior
Flame Length

Fuel reduction treatments are designed to remove existing hazardous fuels that have
accumulated either on the forest floor, ladder fuels, or in the crowns. The treatments
proposed are designed to reduce flame length which has several effects:

e Lowering flame lengths decreases the likelihood that there would be crown fire
initiation.

e Lowering flame lengths increases the ability to actively suppress fires effectively
during a severe fire season. Using hand crews is the most effective way to attack
wildfires; hand crews are generally not effective with flame lengths over 4 feet in
height. The activities proposed in Alternative 3 effectively reduce the flame
lengths in treatment units, so hand crews can be utilized in most cases.

e Inaddition to reducing flame lengths, the proposed treatments also increase the
likelihood that future fire starts would be successfully attacked at other features,
i.e., roads, which fuel treatments, are often adjacent too, in the event that a fire
burns into a treated area from a non-treated area.
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Table 66. Flame length comparison between Existing Condition and alternative 3

Ex|st|ng Condition Alternative 3 Post-

Treatment Hame Alternative 3Post-
Treatment Type Hame Length Length Treatment
Maximum Maximum Percent Reduction in
(FEET) (FEET) Hame Length
ImprovementHarvest 7.3 34 53.4%
Clearcutwith Leave Trees 21.4 4.7 78.0%
Shelterwood with Leave Trees 16.7 4.6 72.5%
Shaded Fuel Break 4.0 2.2 45.0%
Low Severity Prescribed Fire 6.6 2.6 60.6%
Mixed Severity Prescribed Fire 3.0 1.7 43.3%
Private Land Buffers 10.9 3.7 66.1%
Precommercial Thin 15.8 3.7 76.6%

Fireline Intensity

Altering fuels in treatment units are designed to modify fire intensity. A consequence of
changing vegetation structure is the potential of changing rates of spread. Van
Wagtendonk (1996) found rates of spread increase slightly from prescribed burning alone
showing the lowest surface rates of spread compared to biomass removal followed by
burning having the next lowest surface rates of spread in treated units. Units that had no
follow-up burning after biomass treatment showed higher surface rates of spread and
higher fireline intensity compared to treatments that included burning. Fireline intensity
is a function of rate of spread and heat per unit area (Behave 2009). The overall effect of
changing the vegetation structure and its effects on rates of spread and heat per unit area
are captured within fireline intensity. Proposed treatments are designed to reduce fireline
intensity providing the following effects:

e Reduced fire intensity to vegetation and firefighting personnel.

e Provide increased opportunities for direct attack suppression strategies and tactics.

e Increased rates of spread combined with reduced flame length result in an overall
reduction in fireline intensity.
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Table 67. Fireline Intensity comparison between Existing Condition andalternative 3

Existing Condition _l”:\rlge;tr;?g:]’tesrgl‘i)ﬁé _,l_AIternativeP3 Post
Fireline Intensity . reatment Percent
Treatment Type Intensity Reduction in
(BTUIFTIS) (BTUIFT/S) Freline Intensity
Improvement Harvest 501.5 153.0 69.5%
Clearcut with Leave Trees 1892.8 225.2 88.1%
Shelterwood with Leave 13334 1947 85.4%
Shaded Fuel Break 187.4 63.4 66.2%
Low Severily Grassland 194.8 1103 43.4%
Prescribed Fire
Low Severity Prescribed Fire 447.4 90.1 79.9%
Mixed Seveélitry‘/sPrescrlbed 1186 20.6 82.6%
Private Land Buffers 851.3 245.0 71.2%
Precommercial Thin 1275.2 2035 84.0%

Primary difference between this alternative and alternative 2 is removal of mechanized
treatments in IRAs, units were dropped due to feasibility to implement without the use of
equipment, other units were designed and added to compensate for units that were
dropped.

Indirect Effects

For units that will only have prescribed fire as a treatment, it is assumed that primary
mortality as a result of burning in addition to secondary mortality caused by drought,
insects, disease, or other causes will add woody debris over time as these snags fall in
addition to the current coarse woody debris accumulations.

Cumulative Effects

The cumulative effects analysis includes past, current, and reasonably foreseeable future
activities as these activities influence the fire/fuels resource. Most activities have little
influence on fire/fuels, with the exception of harvest, thinning, prescribed fire, wildfire,
and livestock and wildlife grazing that change the vegetation. Management of wildfires
cannot be predicted; wildfires within the project area would be managed according to
direction in the Forest Plan, Helena Fire Management Plan, Butte Field Office RMP, and
applicable laws and policies. See Appendix C of this report for detailed cumulative
effects analysis.

Conclusions

Alternative 1 (no action alternative) does not address the purpose and need of the project.
Alternative 1 would leave the forest stands in the project area in a state that a wildfire
occurring would likely exhibit fire behavior that is difficult to control during times of
moderate to high fire danger. Additionally, due to mortality fuel loads will continue to
increase resulting in higher intensity fire.
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Both alternative 2 and 3 would meet the purpose and need of this project. Fire behavior
modeling indicates that in both action alternatives, fuels reduction treatments reduce
flame length and fireline intensity. The firefighting environment would be improved due
to reductions in resistance to control, reduced overhead hazards and reduction of large
diameter dead down fuel. This is indicated by reductions in flame length and fireline
intensity post treatment. Due to these reductions in fire intensity, our ability to initial
attack and control fires would be improved. Specifically, intermediate harvest,
regeneration harvest, pre-commercial thinning followed by under burning and prescribed
fire treatments would contribute to the need for firefighter and public safety. This should
allow firefighters to better protect human and natural resource values due to reduced fire
behavior intensity and resistance to control. Additionally, as a result of reduced fire
behavior future fires in treated areas would burn with lower intensity resulting in fewer
negative impacts to overstory vegetation and soils. Both action alternatives reintroduce
fire to the landscape which will benefit and favor fire-tolerant species. The level of
treatment differs between action alternatives. Alterative 2 proposes approximately 24,308
of treatment acres that would lead to safer and healthier conditions as alternative 3
proposes approximately 18,112 acres.

The differences in effectiveness are related to the number of acres treated in each
alternative and the location of treatment areas. The importance or priority for treatment
of any individual unit is based not only on predicted changes in fire behavior by
treatments as displayed previously, but also a number of other factors. One of these
factors would be the location of a unit. The location of a fire start on any given day
within the project area cannot be predicted. However, units that are generally closer to
values at risk are often more important for treatment than those farther away. There are
some exceptions to this such as a unit adjacent to other treated areas that could be used as
a firebreak, thus hopefully stopping a fire before it gets closer to values. Alternative 2 is
the most effective in meeting the goals of the purpose and need due to the highest number
of acres treated, treatment methods and location of treatment units. Alternative 1 - no
action alternative would be least effective since no acres would be treated.

Forest Plan Consistency

Forest Plan standards and guidelines would be met with both action alternatives. The
results of this project to fire/fuels meet Forest Plan standards as prescribed fire utilized
for resource maintenance and enhancement is an accepted vegetation treatment in all
indicated management areas (USDA HNF 1986). Treatment units would break-up
contiguous natural fuel as stated in the Forest Plan as a forest-wide standard.

Chapter 3, Part 1 — Affected Environment and Environmental Consequences
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Air Quality

Introduction

Air quality is managed through federal, state, and local laws and regulations designed to
assure compliance with the Clean Air Act ((42 U.S.C. 7401-7671q)). The Environmental
Protection Agency (EPA) has the primary role of establishing ambient air quality
standards and ensuring compliance to those standards through the Clean Air Act. In
Montana, air quality is managed at three levels of government: federal (Environmental
Protection Agency [EPA]), state (Montana Department of Environmental Quality
[MTDEQ]), and local health departments (county rules). The state agency that has
federal delegation of authority for meeting the Clean Air Act requirements is the
MTDEQ Air Quality Program.

The below analysis describes the effected environment and potential effects to air quality
resulting from proposed activities on both the Butte Field Office (BFO) of the Bureau of
Land Management (BLM) and Forest Service lands as part of the Tenmile — South
Helena project.

The Helena National Forest (HNF) Land and Resource Management Plan (Forest Plan)
(USDA 1986) states that the Forest will comply with federal and state standards and will
protect air quality. The HLCNFis currently in compliance with all national and state
ambient air quality standards.

The Butte Field Office (BFO) of the Bureau of Land Management (BLM) Resource
Management Plan (RMP) (2009) goals for air quality are to ensure BLM authorizations
and management activities protect the local quality of life and sustain economic benefits
by complying with tribal, local, state, and federal air quality regulations, requirements
and implementation plans.

Implementation of any of the action alternatives would be in compliance with Forest Plan
standards and BLM RMP goals to comply with air quality standards by using Best
Available Control Technology (BACT) techniques as defined in the Administrative
Rules of Montana for Open Burning (ARM 17.8.601), and by not causing or contributing
to any exceedances or violations of Federal or State ambient air quality standards.

Under the no action alternative (alternative 1), no treatments would occur, and there
would be no anthropogenic emissions (emissions from planned burning) contributing to
air quality degradation. However, this alternative would increase accumulation of ground
fuel, leading to the increased possibility of high intensity wildfires in the future that
would have a high potential for air quality degradation due to smoke. Wildland fire
emissions contribute to air pollution by increasing the atmospheric levels of pollutants
that are detrimental to human health and ecosystems and degrade visibility, leading to
hazardous or general nuisance conditions. (Urbanski et al, 2009)

The air quality impacts for alternatives 2 and 3 can be divided into two phases. The first
phase would involve the use of mechanized equipment for the purpose of implementing
treatment activities. The second phase would be the implementation of prescribed fire

activities (broadcast, underburn, jackpot, and pile burns). Direct and indirect effects of
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the two action alternatives include air pollution emissions from the use of logging
machinery and equipment, fugitive dust (dust released from the mechanical disturbance
of granular substances exposed to air) released by vehicular traffic and logging
equipment, and smoke from burning activities (PM2.s emissions).

The quantifiable air quality measurement indicator is PM2.semissions, primary and
secondary standards for PM2.s emissions are 35 pg/m3 (Units of measure are micrograms
per cubic meter of air (ug/m3). Both alternatives 2 and 3 would have the same type of
modeled fuel treatments; jackpot, underburn, broadcast, site prep, and pile burn.
Although alternative 2 would include more acres of prescribed burning, only a certain
number of acres could be burned per day under either alternative. Therefore, the daily
PMz2.s emissions of each alternative would be equal. In alternative 1, with increased
ground fuels accumulations, the PM2.s emissions would likely be greater than for either
alternative 2 or 3 if a wildfire occurred.

In alternatives 2 and 3 projected 24-hour PM2.s emissions are below the primary and
secondary standard of 35 pg/m3. Predicted PMz2.5 emissions are 15.030 pg/m3 at all
distances greater than 1.0 mile from the burns for the prescribed burning conducted in the
spring and fall. Projected 24-hour PM2.s emissions are below 14.14 ug/m3 at all
distances greater than 1.0 mile for the pile burns, which would occur in winter. These
PM2 5 concentration estimates include both emissions generated from prescribed burning
and background emissions. Within those minimum ambient distances of 1.0 mile, the
public would either be restricted from entering area and/or warned about high smoke
concentrations through multiple avenues such as news releases, signs, and personal
contacts. Cumulative effects from implementing alternative 2 or alternative 3 are
expected to be minimal or non-existent if design criteria are followed.

Assumptions

Design Elements

All model runs were conducted using the following vegetation types: Society of
American Foresters Forest cover type (SAF) SAF 210 Interior Douglas-fir, and SAF 218
Lodgepole Pine. For Wildfire analysis (alternative 1 —no action), it was assumed a
natural wildfire would burn 170 acres per day and the meteorological values and mixing
heights used resulted in an excellent ventilation index (MacDonald Pass Fire 2009).
Additional runs for alternatives 2 and 3 were conducted using slash fuel loading
conditions for the prescription burns and pile burns. Prescribed fire was modeled at 200
acres per day for a baseline prediction, utilizing the same vegetation types as alternative 1
and heavy slash fuel model for all types of treatments. The piles were modeled as semi-
spheres, 40 feet wide by 20 feet high by 80 feet in length and a 20% packing ratio, 40
piles per day. An average 1.0 mile distance to receptors was used for all analyses.

Section 190 of the Clean Air Act requires the EPA to issue technical guidance on
Reasonably Awvailable Control Measures (RACMs) and Best Available Control Measures
(BACMs) for prescribed fires. RACMs and BACMs will be used as mitigation measures.
Some examples of the mitigation measures include annual plans, emission inventory
systems, implementation of emission reduction techniques, monitoring, surveillance and
enforcement programs, local and state regulatory oversight, and public
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education/awareness programs. BACMs are required measures for nonattainment areas.
Design elements to be used for the Tenmile - South Helena Project would include:

e Prior to initiating any burning activities, a burn plan in compliance with the
Montana/ldaho Airshed Group Operating Guide would be prepared for areas
proposed within alternatives 2 and 3.

e Location, timing and possible smoke effects would be disclosed in the local
newspaper and to local residents prior to burning.

e During the burn implementation periods, the prescribed burn boss would be
responsible for monitoring site specific smoke analysis with current weather and
air quality conditions prior to ignition. Using that information, the burn boss
would determine how many acres can be burned and identify any effects on
residents located downwind of the project burn area.

e Coordination of prescribed fire activities in other project areas would take place to
ensure the amount of smoke would be manageable if multiple units across the
project areas were burned.

Information Used

Current Air Quality Emissions in Project Area

The Tenmile - South Helena Project is located in Lewis and Clark, Jefferson, and Powell
Counties of Montana; however, the nearest air quality monitoring site is the Rossiter
Pump House site, located at 1497 Sierra Road East, in Helena, Lewis and Clark County.
According to Brandon McGuire of the MTDEQ Air Quality Program, the PM2 s
concentration varies throughout the year, with the highest numbers in the winter months.
Mr. McGuire advised using data from the Rossiter site. He recommended breaking the
data into three groups to show the seasonal variations in PMz2 s concentrations site.

Table 68 shows the averaged PM2.s concentrations from the Rossiter Pump House
monitoring site.

Table 68. Averaged Daily PM2 s Emissions from Rossiter Pump House Monitoring Site

November, March, April, May, July, August,
December, January, June September, October
February (2012-2014) (2012-2014)
(2012-2014)
Average PMs 10.2 5.0 8.8

Concentration (ug/m?)

Lewis and Clark County is identified as an attainment area for state and federal standards
regarding CO, Pb, NO2, SO2,PM10, and PM25. Therefore, this project is exempt from
conformity determination (the requirement that federal activities be shown to help
communities attain federal air quality standards). The nearest nonattainment areas are
Butte, which is located 47 miles to the south-southwest (nonattainment for PM10) and
East Helena, which is located 6 miles to the northeast (nonattainment for SO2 and Pb).
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Class | Wilderness Areas

The nearest mandatory Class | Wilderness Areas are the Gates of the Mountain
Wilderness, located approximately 23 air miles northeast, the Anaconda-Pintlar
Wilderness, located approximately 48 air miles southwest, and the Bob Marshall
Wilderness Complex, located approximately 47 air miles northwest of the Tenmile -
South Helena Project.

An IMPROVE (Interagency Monitoring of Protected Visual Environment) site managed
by the Forest Service is located in the Gates of the Mountain Wilderness. The collected
samples from the IMPROVE site are analyzed for PM10, PM2.s, SO4, NO3, organic
carbon, elemental carbon, dust, and soot. This data helps identify sources that generate
pollutants for visibility degradation

According to The Spatial and Seasonal Patterns and Temporal Variability of Haze and its
Constituents in the United States: Report V (IMPROVE 2011), the Gates of the Mountain
IMPROVE Site showed positive trends in summer concentrations from 2000 to 2008
(Hand 2011). The Gates of the Mountains Wilderness site PMz2 5 data (2012 to 2014) was
obtained from Brandon McGuire of MTDEQ. That data was averaged for the same
months as for the MTDEQ data, for comparison purposes and is included in Table 69.

Table 69. Daily PM: s Emissions Gates of the Mountains IMPROVE Monitoring Site

November, December, March, April, May, July, August,
January, February June September, October
(2012-2014) (2012-2014) (2012-2014)
Average PM2.5 0.6 1.7 54

Concentration (ug/m3)

The data from the Gates of the Mountains Wilderness area shows the PMz2 s emissions are
highest in the summer months, when smoke inducing activities, such as wildfires, are
occurring and lowest in the winter months when smoke inducing activities would be the
lowest.

Methodology and Scientific Accuracy

Analysis of smoke production was conducted using current versions of FOFEM 5.9.2
(First Order Fire Effects Model), CONSUME 2.1, and SIS (Smoke Impact Spreadsheet
Version V V11-30-2004) smoke production models. The use of each model is
recommended through guidance specific to Region 1 Forests (Story, 2005) and
encouraged by state open burning regulations defining Best Available Control
Techniques for prescribed wildland open burning in ARM 17.8.601(1)(a)(ii).

Air Quality, Affected Environment

Introduction

This section describes the Tenmile - South Helena Project affected environment in terms
of air quality using data from the Rossiter Pump House Monitoring site and the
IMPROVE Monitoring site in the Gates of the Wilderness. This analysis describes the
potential effects to air quality resulting from proposed activities on both the Butte Field
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Office (BFO) of the Bureau of Land Management (BLM) and Forest Service lands as part
of the Tenmile — South Helena project.

Analysis Area

The analysis area for the Tenmile - South Helena Project includes Airshed 6 (project
area) and Airshed 5 which is directly adjacent to the western boundary of the project area.
Downwind airsheds within 100 kilometers (62 miles) that could be impacted, including
any sensitive areas and mandatory Class | Airshed areas are also included in the analysis.
The sensitive areas are defined as population centers, non-attainment areas, schools,
hospitals, highways and airports. Within the project area the community of Rimini and
the community of Unionville are potential downwind receptors. The nearest downwind
sensitive areas adjacent to the project area are the community of Helena, located
approximately a half mile northeast, Highway 12 East, located approximately 1.5 miles
north, the community of Clancy, located 3 miles to the southeast, the community of
Montana City, located 4 miles to the east, and the community of Elliston, located
approximately 7 miles northwest of the project area. The nearest mandatory Class I
Wilderness Area is the Gates of the Mountain Wilderness, located approximately 15 air
miles northeast of the Tenmile - South Helena Project.

Current Air Quality Estimates

The HLCNF and the Butte Field Office managed lands are currently in compliance with
all national ambient air quality standards. The air quality in the project area is good to
moderate (98+% of the days in 2014), according to the EPA’s Air Quality Index (AQI)
Report (EPA 2014a). There are no major heavy industrial areas in the HLCNF. Existing
sources of emissions in the Tenmile - South Helena Project area include wvehicles, road
dust, residential wood burning, wood fires, burning of logging slash, and burning for fuel
reduction.

There are no Major sources within 25k of the project area that produce more than 100
tons per year of emissions (25k and 100 tons per year are guidance from R1 Smoke
Guidance Document for stationary sources that should be disclosed). Other sources
(less than 100 tons per year or greater than 25k distance from project area) of emissions
within 100 air kilometers of the project area are the cities of Helena and East Helena,
Continental Lime Plant in Townsend, Montana Tunnel Mines in Jefferson City, Ash
Grove Cement in Montana City, Holcim US Inc. Cement Plant in Trident, Sun Mountain
Lumber in Deer Lodge, and the Golden Sunlight Mine in Whitehall, (list is not all
inclusive), with vehicle exhaust, residential wood burning smoke, road and agriculture
dust, and construction equipment as the primary emitters (Grenon and Story 2009). These
emissions from these sources visibly do not impact the project area due to dispersal by
predominant winds from the west with very strong wind gradients. Regional wildfire
smoke has accumulated within the area during periods of extensive wildfire activity in
1988, 1994, 2000, 2003, 2007, and 2012. The prime source of wildfire emissions is from
central and southern ldaho, southwest Montana, and the Bob Marshall Wilderness. Other
than wildfire smoke, no additional sources of air quality degradation are expected.

No specific monitoring information is available concerning existing air quality within the
Tenmile - South Helena Project area. The nearest particulate data is from the Rossiter
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Pump House air quality station, which is located approximately 18 miles northeast of the
project area, in Helena, Montana.

Air Quality, Environmental Consequences

Effects Common to All Alternatives

There are potential impacts to air quality from prescribed fire occurrences under all
alternatives.

Effects Common to All Action Alternatives

The air quality impacts for alternatives 2 and 3 can be divided into two phases. The first
phase would involve the use of mechanized equipment for the purpose of implementing
treatment activities. The second phase would be the implementation of prescribed fire
activities (broadcast, underburn, jackpot, and pile burns).

Alternative 1 — No Action

Direct and Indirect Effects

Under this alternative, no treatments would occur, and there would be no anthropogenic
emission contribution to degrade air quality. This alternative could, however, increase
accumulation of ground fuel causing an increased possibility of high intensity wildfires in
the future. This could result in a higher potential for air quality degradation. Wildfires
are known to result in high levels of emissions, including greenhouse gases and
associated NAAQS violations.

Air quality can be degraded by smoke from wildfires to the point of human illness in
some instances. Smoke from wildfire could also cause visual impacts to the surrounding
areas and create hazardous driving conditions on adjacent state, county, and Forest
Service roads for extended periods of time. Should a stand-replacing wildfire occur, dust
emissions, resulting from fire suppression equipment (both on and off roads) could show
a marked increase until seasonal rains soak the surface of the burned area.

Air emissions from wildfires burning under the no action alternative (alternative 1) were
modeled and Table 70 and Table 71, below, show the PM2.5 emissions in pounds per acre
(Ibs/acre) and concentrations in pg/m? for an estimated 170 acres burned per day wildfire
(MacDonald Pass Fire 2009).

Table 70. Emissions from wildfire burning under alternative 1 - noaction (pounds per acre)

PMio PMzs NOx SO (6(0) CO2 CHq

982 833 39 47 10755 65140 497
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Table 71. PM2s Concentrations from wildfire burning under alternative 1 - no action (pg/m3)

Downwind Distance from Wildland Fre 24-Hour Average PMzs Concentrations (ug/ms?)
Scenario (miles)
0.1 (Fireline) 185.26
05 93.17
1.0 36.826
2.0 24.161
3.0 20.889
4.0 18.969
5.0 17.359

The modeling results show the PM2 s projected concentrations are 185.26pg/m? on the
fireline and 36.826pg/m? 1 mile downwind of the fire.

Irreversible and Irretrievable Commitments

There are no irreversible or irretrievable commitments of air quality resources for this
alternative.

Cumulative Effects

In an environment such as the Tenmile - South Helena Project where air mixing and
dispersal is robust, past impacts to air quality are not usually evident or cumulative. The
HLCNF and BFO of the BLM are currently in compliance with all national ambient air
quality standards. The only effect of alternative 1 on air quality would be the increased
likelihood of a high severity wildfire, which could have a short-term effect on air quality,
such as localized visibility impacts. If such an event were to take place, the addition of
these emissions to existing anthropogenic emissions could break the 35pg/m? threshold
for PM2.5 24 hour concentrations.

Alternatives 2 and 3

Direct and Indirect Effects

Alternatives 2 and 3 have the same type of modeled fuel treatments; jackpot, underburn,
broadcast, site prep, and pile burn Site Prep burning, burning following harvest where the
bulk of the canopy was removed. The goal is to reduce logging slash and prepare the site
for regeneration. Underburn, or the use of fire to only burn the understory layer beneath
the canopy layer, would be used in the precommercial thinning areas. Broadcast burning,
a controlled burn where the fire is intentionally ignited and allowed to burn over a
designated area would be used in portions of the regeneration harvest and slashing areas
of the project. Jackpot burning, which involves igniting the fuels collected from the
silvicultural treatments, would be used in the intermediate harvest and some of the
regeneration harvest areas. Pile burn, hand or mechanical piling of fuels, generally
follows slashing or harvest where slash disposal is needed but broadcast burning is not
feasible or desirable.

Smoke impact modeling was conducted for alternatives 2 and 3 using slash fuel loading
conditions for the prescription burns and pile burns. Using an average distance of 2 miles

214 Helena— Lewis and Clark National Forest



Draft Environmental Impact Statement Tenmile—South Helena Project

acreage was modeled at 200 acres for spring and fall burns (broadcast, jackpot,
underburn). For Pile Burning it was estimated there would be 40 pile burns per day,
assuming thirty minute ignition-intervals. The piles were modeled as semi-spheres, 40
feet wide by 20 feet high by 80 feet in length and a 20 percent packing ratio. An average
1.0 mile distance to receptors was used for all analyses.

Table 72. Alternatives 2 and 3 prescribed burning concentrations of activity fuels: spring and fall (ug/m3)

Tenmile - South Helena Project Smoke Model Tenmile - South Helena Project Smoke Model
Results Broadcast, Underburn, and Jackpot Results Broadcast, Underburn, and Jackpot
Prescribed Burning for Spring Months Prescribed Burning for Fall Months
(March to June) (July to October)
Downwind Distance 24-hour Average PMzs Downwind Distance 24-hour Average PMzs
from Burn Unit (miles) Concentrations from Burn Unit (miles) Concentrations
(Hg/m?) (ug/m3)

0.1 39.573 0.1 40.593

0.2 35.512 0.2 35.313

0.3 32.467 0.3 31.965

0.4 29.071 04 28.857

05 25.315 05 25.226

0.6 21.726 0.6 21.472

1.0 15.03 1.0 14.277

2.0 10.119 2.0 9.516

3.0 8.404 3.0 7.86

For spring burning, projected 24-hour PM2.s emissions are below 15.03 pg/m3 (24-hour
average PM2535 ug/m3 standard) at all distances greater than 1.0 mile from the burn.
For fall conditions, projected 24-hour PMz2.s emissions are below 14.277 ug/m3 (24-hour
average PM2s5 35 ng/m3 standard) at all distances greater than 1.0 mile from the burn.
The distances from the communities of Rimini, Unionville, and the city of Helena which
are within or directly adjacent to the project area could impact receptors with greater than
PM2.535 pg/m3 , which could put these areas in moderate to unhealthy for sensitive
receptors categories. Within those minimum ambient distances the public would be
restricted from the area and/or warned about elevated smoke concentrations through
multiple avenues such as news releases, signs, and personal contacts and/or area access
closures would be implemented.
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Table 73. Model results for alternatives 2 and 3 pile burning concentrations (ug/ms3)

Downwind Distance from Burn Unit (miles) 24-hour Average PMzs Concentrations (pHg/ms3)
0.1 71.937
05 24.407
1.0 14.148

For the pile burns, projected 24-hour PM2. 5 emissions are below 14.148 pg/m3 (24-hour
average PM2s 35 ng/m3 standard) at all distances greater than 1.0 miles from the burn for
the pile burns. Within those minimum ambient distances the public would be warned
about elevated smoke concentrations through multiple avenues such as news releases,
signs, and personal contacts and/or area access closures would be implemented. The
burning would be completed over a 3-8 year period in the spring or fall for prescribed
burns and winter for pile burns. Spring burns would likely occur during a period of more
wind dispersion than fall due to longer spring daytime length and higher mixing heights.
The smoke plumes would likely disperse in a generally easterly direction. PMz s from
burns would not be likely to impact surrounding communities. Some concentrations of
smoke might occur near residences in the project area. This would most likely occur
during the burn smoldering phase where smoke could be trapped by nighttime inversions.

Beyond the minimum ambient distances, the smoke concentrations are expected to be
within NAAQS and state of Montana air quality standards. The Tenmile - South Helena
Project burns would be coordinated with the Montana/ldaho State Airshed Group. The
operations of the Montana/ldaho State Airshed Group are critical to minimize cumulative
smoke/ PM2 s air quality impacts. The State Airshed Group Monitoring Unit in Missoula
evaluates forecast meteorology and existing air quality statewide by individual airshed
and specifies restrictions when smoke accumulation is probable due to inadequate
dispersion.

During the burn implementation periods, the prescribed burn boss is responsible for
conducting a site specific smoke analysis with current weather and air quality conditions
prior to ignition. Using that information, the burn boss would determine how many acres
can be burned and identify any effects on residents located downwind of the project burn
area.

Irreversible and Irretrievable Commitments

There are no irreversible or irretrievable commitments of air quality resources for these
alternatives.

Cumulative Effects

In areas with good air mixing and dispersal, air resources are somewhat unique in that the
past impacts to air quality are not usually evident or cumulative. The Tenmile - South
Helena Project emissions would be cumulative only with other concurrent local emission
sources such as adjacent Forest Service Ranger Districts and/or other Forests prescribed
burning on the same day, as well as burning for both agricultural and private forestation
needs. There are very few sources of emissions within the immediate area, less than 2 air
miles. However, when expanded to the maximum scope of the air quality analysis (up to
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a 100 air kilometer radius), there exists a possibility that emissions from the cities of
Helena, East Helena, Butte, Deerlodge, Anaconda, and Townsend, and Continental Lime
Plant in Townsend, Montana Tunnel Mines in Jefferson City, and Ash Grove Cement in
Clancy,(list is not all inclusive) vehicle exhaust, residential wood burning smoke, road
and agriculture dust, and construction equipment may influence the overall air quality,
thus limiting the ability to burn on a given day. Accumulation of smoke from controlled
burning is limited through scientific monitoring of weather conditions and formal
coordination of burns. Members submit a list of planned burns to the Smoke Management
Unit (SMU) in Missoula, Montana. For each planned burn, information is provided
describing the type of burn to be conducted, the number of acres, as well as the location
and elevation at each site. Burns are reported by "Airshed" which are geographical areas
with similar topography and weather patterns. The program coordinator and a
meteorologist provide timely restriction messages for airsheds with planned burning.
Weather balloons may be launched and tracked to identify specific atmospheric
conditions to aid in decision-making. The SMU issues daily decisions which can restrict
burning when atmospheric conditions are not conducive to good smoke dispersion.
Restrictions may be recommended by airshed, elevation or by special impact zones
around populated areas. The Smoke Management Unit posts daily burning restrictions by
airshed on the MT/ID Airshed Group website. If an Airshed Group member receives a
smoke complaint or otherwise becomes aware of potential or actual smoke intrusions, the
member shall notify the appropriate Airshed Coordinator as soon as possible. Proper
attention to smoke concerns is an inherent function of the coordination process. It may
help prevent additional burn restrictions, penalties, or even litigation. However
incomplete the information regarding the source of the offending smoke may be, to track
smoke concerns is important and each member is encouraged to assist with coordinating
smoke complaint information to better serve the public, the DEQ and the smoke
management program (Montana/ldaho Airshed Group Operating Guide, 2010). A
member’s failure to follow all procedures or burn restrictions or approvals issued under
the SMP may result in Letters of Warning, Notices of Violation, or fines from state
DEQs, or ultimately, may be considered grounds for revocation of membership in the
Montana/ldaho Airshed Group.

Historically, the Helena-Lewis & Clark National Forest Prescribed Fire program has
complied with air quality standards by using Best Available Control Technology (BACT)
techniques as defined in the Administrative Rules of Montana for Open Burning (ARM
17.8.601), and by not causing or contributing to any exceedances or violations of Federal
or State ambient air quality standards (MT/ID Airshed Group Airshed Management
System — www.smokemu.orq).

Conclusions

The air quality standards are currently showing attainment for PM2.s 24-hour standard in
the in the project area according to the EPA’s Air Quality Index Report (EPA 2014). The
HLCNF and BFO of the BLM are in compliance with all national ambient air quality
standards.

The effect of no action on air quality would be the increased risk of a high severity
wildfire, which could have a significant effect on air quality, such as localized visibility
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impacts and extended duration health hazards. When coupled with existing
anthropogenic emissions, the possibility for above standard PM2.5 is probable.
Implementation of alternatives, as demonstrated in the smoke modeling with incorporated
design features, would be in compliance with the HNF Plan and BFO of the BLM RMP
by complying with air quality standards by not causing or contributing to any
exceedences or violations of Federal or state standards and by cooperating with the
Montana Air Quality Bureau in the Prevention of Significant Deterioration (PSD)
program and by using Best Available Control Technology (BACT) techniques as defined
in the Administrative Rules of Montana for Open Burning (ARM 17.8.601). . Smoke
concentrations are expected to be within NAAQS and state of Montana air quality
standards. The Tenmile - South Helena Project prescribed burns would be coordinated
with the Montana/ldaho State Airshed Group, and specific restrictions would be
implemented when smoke accumulation is probable due to inadequate dispersion. By
incorporating all previously described design features, the HNF Plan direction would be
met under all action alternatives, both for Forest-wide Airshed overall and for the use of
prescribed fire in all affected management areas.

Wildlife

Introduction

The Helena National Forest, in particular the Tenmile — South Helena project area,
provides habitat for a variety of wildlife species that range from sensitive species (e.g.
wolverines) to hunted species (e.g. elk), small mammals, birds, and amphibians.
Vegetation management —i.e. timber harvest and prescribed fire - can affect the way
many animals use an area. In general, vegetation management improves and increases
habitat for some species while reducing habitat for others. Disturbance associated with
these activities can also affect an animal’s use of a given area. The disturbance may be
temporary or long term, depending on the severity of the disturbance and the species
affected. Wildlife behavior may take the form of avoidance, habituation, or attraction.

This report describes the affected environment and environmental consequences of the
three alternatives on species and habitats and includes:

Driving Issues: These involve wildlife species or habitat features that have had a
primary role in shaping project alternatives, and they are therefore discussed in
detail. Driving Issues are: elk, mule deer, Canada lynx, wetland/riparian areas,
and cool moist forested habitat.

Other Prominent Issues: A number of species and habitat elements, while having
less influence on project design, are consequential enough to invite detailed
discussion similar to that provided for “driving issues”. These include the
following: dry forested habitat, travel corridors and linkage zones, habitat
fragmentation, dead tree habitats (snags and coarse woody debris), migratory
landbirds and shorebirds, grizzly bear, wolverine, and 4 management indicator
species (marten, goshawk, pileated woodpecker, hairy woodpecker).
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Topics not Analyzed in Detail: This category includes species, habitats, and
management components that contribute to an understanding of the local wildlife
resource but that (1) by themselves have had little effect on project design, (2) are
covered by detailed analysis of other species and habitat elements, or (3) are
unlikely to meaningfully affect or be affected by any of the project alternatives.
They are covered more briefly than the “driving” and “prominent” issues and the
rationale for doing so is provided in that section. Some of them are addressed at
length in background reports for other resources (Forest Vegetation, Range, Soils,
Fire, and Weeds). Topics in this category include the following: aspen, whitebark
pine, old-growth, edge and ecotone, grassland habitat, livestock grazing, noxious
weeds, white-tailed deer, moose, black bear, mountain lion, and Forest Service
and/or BLM sensitive species (gray wolf, boreal toad, fisher, black-backed
woodpecker, Brewer’s sparrow, and spotted bat).

The no action alternative would have no immediate effect on wildlife habitat in the
project area. However, the condition of these forests is now in rapid transition. Mature
forest formations have declined due to the mountain pine beetle. Most of the remaining
mature forest overstory is provided by Douglas-fir or other shade-tolerant species, which
has been unaffected by the pine beetles. Some of the Douglas-fir is in relatively pure
stands, some in stands mixed with now-dead lodgepole pine. The stands dominated by
Douglas-fir are now the primary refuge for species needing mature interior forest as a
habitat base.

In the future, given the dramatic erosion of mature lodgepole pine forest in the project
area, wildlife associations dependent on these forests could also decline. Most species
will be able to adapt to the new Douglas-fir dominated mature forests, but population
abundances will inevitably decline because of the loss of suitable habitat. On the other
hand, generalist species and those favored by open-grown forest, uncanopied habitats,
and extensive accumulations of coarse woody debris could increase (e.g. olive-sided
fiycatchers).

The direct and indirect effects of the action alternatives on wildlife habitat vary
depending upon the species in question. Alternative 2 has the greatest potential to
modify habitat for those species associated with dead and dying trees. Woodpecker
species attracted to the abundance of insects in the project area most likely will
experience declines in foraging habitat as tree densities are reduced in an effort to reduce
fuel loading. Other wildlife species that rely on large trees for nesting may benefit in the
long term as large tree growth is promoted through mechanical and prescribed fire
treatments.

Lynx and grizzly bears, both listed as threatened species by the U.S. Fish and Wildlife
Service, are present in the project area. The action alternatives would result in changes to
lynx habitat in the project area. In the short term there are increases in early stand
initiation structural stage and denning habitat and reductions in stand initiation and
multistoried hare habitat. In the mid to long term there are increases in stand initiation
hare habitat. Many of the planned treatments are in lynx habitat in the stem exclusion
structural stage or ‘other’ lynx habitat that do not provide snowshoe hare habitat.
Implementation of either action alternative would result in a determination of ‘may affect
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likely to adversely affect” lynx due to the loss of habitat and connectivity. There is no
effect to Critical Habitat under either action alternative.

For grizzly bears, both action alternatives would improve landscape level foraging
habitat, enhance whitebark pine, result in short term reductions in cover, and potentially
increase the risk of bear/human interaction during project implementation. However,
implementation of either action alternative ‘may affect but is not likely to adversely
affect’ grizzly bears.

Several Forest Service and/or BLM sensitive species occur or have potential habitat in
the project area. Wolverines have been detected in the project area as well as
flammulated owls and black-backed woodpeckers among others. The action alternatives
would have some effect on sensitive species either through disturbance associated with
project activities or through habitat modification.

Elk are a driving issue primarily due to ongoing losses of habitat due to the mountain
pine beetle and impacts associated with habitat reduction under the action alternatives.
The action alternatives would result in the immediate removal of hiding and thermal
cover, more so in Alternative 2. As a result of existing habitat conditions that are already
below Forest Plan thresholds, implementation of either action alternative would require a
site specific amendment for the following standards: Forest-wide standards 3, 4a, 4c, and
components of standard 6 and Management Area standards for H-1, H-2, L-2, T-3, and
W-1.

The Environmental Baseline

The “Affected Environment” section summarizes baseline information on wildlife
habitats, wildlife populations, and environmental processes characteristic of the project
area and the surrounding landscape. This provides a context for gauging the effects of
environmental changes that can be expected under different action alternatives
(alternatives 2 and 3). The affected environment is synonymous with the conditions that
would prevail under the “no action” alternative (alternative 1). The “Environmental
Consequences” section derives from the environmental baseline in its determination of
effects associated with the three alternatives.

Because of the pervasive influence of the mountain pine beetle epidemic, which has
coursed through Helena and Lewis & Clark National Forests (Forest) pine forests since
2006, forest conditions in the project area and throughout much of the surrounding
landscape are atypical of what has been the norm over the past several decades, and they
do not reflect what Forest planners envisioned when devising Forest Plan manage ment
goals for wildlife in the early 1980s [USDA 1986, p. 11/11 —11/21]. Roughly forty
percent of the forest stands in the project area are dominated by mature/pole lodgepole
pine forests, the overstories of which are now mostly dead. As a consequence, overstory
conditions, which have already become more open with the loss of foliage, are about to
change even more dramatically over the next 5 to 10 years as dead trees fall.

In the following sections, the affected environment for wildlife is described primarily in
terms of what is present on the ground today [which is similar to what has been present
during the 3 years of wildlife fieldwork on which this report is based]. However, the
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implications of the evolving forest structure for local wildlife associations over the next
decade are considered as well.

Hierarchyoflssues

Following direction in the National Environmental Policy Act (NEPA), those wildlife
issues with potential to be “truly significant to the action in question” are emphasized and
while those of “other-than-significant issues” [40 CFR 1500, 1502] are abbreviated in
their analysis. The following aspects of the wildlife resource are emphasized in this
analysis (See Appendix A of the Wildlife Report, Wildlife Analysis Approach):

e Species, habitat features, and environmental processes that have some real
potential to be measurably impacted by timber harvest, thinning, and prescribed
fire at the scale proposed under the two action alternatives;

e Species or habitat components that might be affected to an extent that designated
thresholds (standards, guidelines) are approached or crossed under any of the
alternatives;

e Species whose normal routines might be seriously disrupted by human activity
during project implementation on a scale that could disrupt local populations;

e Focal habitat features, the functioning of which might be impaired by
environmental conditions arising from any of the alternatives;

e Selected issues that, for one reason or another, have proven controversial in the
public arena over the past few years.

Using these criteria, the analysis is divided into the following hierarchy:

Driving Issues: These involve wildlife species or habitat features that have had a primary
role in shaping project alternatives, and they are therefore discussed in detail. Driving
Issues are: elk, mule deer, Canada lynx, wetland/riparian areas, and cool moist forested
habitat.

Other Prominent Issues: A number of species and habitat elements, while having less
influence on project design, are consequential enough to invite detailed discussion similar
to that provided for “driving issues”. These include the following: dry forested habitat,
travel corridors and linkage zones, habitat fragmentation, dead tree habitats (snags and
coarse woody debris), migratory landbirds and shorebirds, grizzly bear, wolverine, and 4
management indicator species (marten, goshawk, pileated woodpecker, hairy
woodpecker).

Topics not Analyzed in Detail: This category includes species, habitats, and management
components that contribute to an understanding of the local wildlife resource but that (1)
by themselves have had little effect on project design, (2) are covered by detailed analysis
of other species and habitat elements, or (3) are unlikely to meaningfully affect or be
affected by any of the project alternatives. They are covered more briefly than the
“driving” and “prominent” issues and the rationale for doing so is provided in that
section. Some of them are addressed at length in background reports for other resources
(Forest Vegetation, Range, Soils, Fire, Weeds). Topics in this category include the
following: aspen, whitebark pine, old-growth, edge and ecotone, grassland habitat,

Chapter 3, Part 1 — Affected Environment and Environmental Consequences 221



Tenmile — South Helena Project Draft Environmental Impact Statement

livestock grazing, noxious weeds, white-tailed deer, moose, black bear, mountain lion,
and FS and/or BLM sensitive species (gray wolf, boreal toad, fisher, black-backed
woodpecker, Brewer’s sparrow, and spotted bat).

Non-Issues: Analyses of some species and habitats that are sometimes analyzed in
Helena NF NEPA documents are not included here because (1) they are not present or
only fleetingly present in the project area, (2) they have been covered by previous coarse-
filtter analysis or analysis of management indicator species, or (3) their populations would
not be meaningfully affected by the project. These include the following: mountain
goats, pronghorn antelope, a number of species and habitat components that are
particularly widespread and abundant (deer mice, ground squirrels, mountain chickadees,
pinegrass, huckleberries, etc.), and several sensitive species (bighorn sheep, harlequin
duck, northern bog lemming, leopard frog, plains spadefoot, peregrine falcon, bald
eagle). These topics are addressed only in passing.

Topic Organization

This report is organized according to the hierarchy of issues described above rather than
on the more traditional organization scheme of habitat and species groups. As a result,
“threatened and endangered species”, “sensitive species”, “big game species”,
“management indicator species”, and “wildlife habitats”, which normally serve to group
species and habitat components, are not all-inclusive here. Rather the species and
habitats are dispersed among the issue categories— “driving issues”, “prominent issues”,
and so on. This organization applies to both the “Affected Environment” and

“Environmental Consequences” sections of this report.
Regulatory Framework

National Forest Management Act

The Forest Service is charged with maintaining the diversity of all existing native and
desired non-native vertebrate species in a planning area under the National Forest
Management Act (NFMA) of 1976. The regulations associated with NFMA require that
the Forest Service establish habitat objectives for maintaining viability of management
indicator species (MIS) throughout a planning area (typically, a National Forest). The
Helena NF uses an MIS list and follows protocols and other management direction
relating to species viability from the USFS (United States Forest Service) Northern
Region (Region 1) office in Missoula.

Forest Service Manual

The Forest Service Manual (FSM) provides direction for the management of terrestrial
resources. FSM 2630 provides overall objectives for maintaining and improving wildlife
habitat. Section 2670 establishes objectives and procedures for managing and protecting
threatened, endangered, and sensitive Species.

Helena Forest Plan

The Helena Forest Plan (HFP: USDA 1986) provides standards and guidelines that set
the framework for management of wildlife species. Forest-wide standards providing
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direction for wildlife management are identified on pages 11/17 — 11/21 of the Plan.
Additional guidance is provided by management recommendations from external
documents incorporated into the Forest Plan at the outset (Montana Cooperative Elk-
Logging Study 1985; Grizzly Bear Recovery Plan [USDI 1983]) or amended into the
Plan in subsequent years (Off-Highway Vehicle [USDA and USDI 2001]); Northern
Rockies Lynx Management Direction [USDA 2007B]). Several other amendments
dealing with specific areas and resource issues have been added as well.

The Forest Plan also identifies 23 Management Areas (MAs), and provides direction for
each. Management Areas are not large unified administrative units: rather, they have
been delineated as a patchwork of irregular, often-small tracts of land, defined by
topography and vegetation and spread across the landscape in the pattern of a jigsaw
puzzle [see MA map for the Tenmile — South Helena project area (Project Record)]. MA
direction relative to wildlife is summarized below for the 12 management areas that occur
within the Tenmile — South Helena project area:

e H-1-This management area occupies a large contiguous block of multiple
habitat formations in the upper Tenmile Creek watershed, accounting for roughly
% of Helena NF lands in the drainage. The overriding management goal is to
preserve water quality and quantity in the City of Helena’s municipal watershed.
Management also maintains cover and forage for both game and non-game
wildlife and provides dispersed recreation opportunities. This is the largest MA
in the project area, covering nearly 23 percent of fit.

e H-2 —This is another management area dedicated to preserving water quality and
quantity within the Helena municipal watershed. Goals for providing wildlife
habitat and dispersed recreation opportunity are the same as in MA H-1.
However, MA H-2 also allows for timber harvest that optimizes growing potential
and protects soil and water resources. The MA occupies nearly 7 percent of the
project area within the Tenmile drainage.

e T-1 - Management goals emphasize timber production. Wildlife and fisheries
habitat improvement projects may be implemented, as long as they are compatible
with the management area goals. This MA occupies about 15 percent of the
Tenmile — South Helena project area.

e T-3 - Timber management needs to accommodate big game spring and summer
use and may be used as a tool for wildlife habitat improvement. MA T-3 covers
less than 1 percent of the project area.

e T-4 —Timber management may go forward but needs to adhere to the
requirements of sensitive viewing areas as well wildlife habitat. The MA
occupies nearly 2 percent of the project area.

e T-5- Management goals allow for timber production within constraints set by
other resources. Wildlife and fisheries habitat improvement projects may be
implemented, provided they are compatible with the management area goals.
Adequate thermal and hiding cover should be maintained adjacent to forage areas,
provided timber harvest volumes are not significantly reduced over the rotation
period. This MA covers nearly 9 percent of the area.
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e L-1-Management goals emphasize livestock grazing. Specific wildlife and
fisheries needs will be identified and considered when developing allotment
management plans, provided the needs are compatible with area goals. Habitat
improvement projects will be scheduled when they would help achieve area goals.
This MA covers about 2 percent of the Tenmile — South Helena project area.

e L-2 —These are predominantly non-forested big game winter range areas within
grazing allotments, and management strategy is designed to balance the needs of
wintering elk and deer with those of domestic livestock. Manipulation of
livestock numbers, seasons of use, distribution, and rotation patterns combined
with habitat improvement projects will be designed to maintain and improve
vegetation condition for all grazers within the allotments. MA L-2 is situated in
the northern, lower elevation reaches of the project area, occupying about 1
percent of it.

e R-1-These are primitive and semi-primitive lands, primarily at higher elevation,
that are suitable for dispersed, non-motorized recreation. As such, they are also
suitable as wildlife habitat for a variety of species but, in particular, for wildland
species wary of human presence. MA R-1 lands cover 7 percent of the project
area.

e M-1-These are lands where most active resource management is uneconomical
or environmentally infeasible. Management practices to maintain or improve
wildlife habitat will be permitted where necessary to meet the objectives of
adjacent management areas. This accounts for roughly 12 percent of the area.

e W-1 - Management goals emphasize optimizing wildlife habitat potential.
Habitat improvement practices, including road management, prescribed fire, and
other techniques, will be used to maintain and/or enhance the quality of big game
and nongame habitat. In particular, adequate thermal and hiding cover should be
maintained adjacent to forage areas. Generally, this means providing at least 25
percent cover, where available, on identified winter range. This MA covers about
2 percent of the project area.

e W-2 — Management goals emphasize optimizing wildlife habitat potential in
riparian and wetland areas and in other productive areas with high quality forage,
cover, and other key habitat components. These are inevitably highly localized
sites and they account for less than 0.5 percent of the project area.

Federal Land Policy Management Act (FLPMA)

FLPMA is the primary authority for BLM’s management of public lands. This law
provides the overarching policy by which public lands will be managed and establishes
provisions for land use planning, land acquisition and disposition, administration, range
management, rights-of-way, designated management areas, and the repeal of certain pre-
FLPMA laws and statutes.

Bureau of Land Management (BLM) Manual

The BLM 6840 Manual Special Status Species Management provides direction for the
management of sensitive species.
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Butte Resource Management Plan Bureau of Land Management

The portions of the project area that fall within the BLM purview are governed by the
Butte Resource Management Plan (USDI BLM 2009). Less than 2% of the project area
occurs on BLM managed lands.

Endangered Species Act

Endangered Species Act (ESA) of 1973 requires all Federal agencies to review any
project authorized, funded, or carried out to determine whether or not the action is likely
to jeopardize the continued existence of species listed as threatened or endangered or
species proposed for listing. In the Divide landscape, this requirement applies to 2
species listed as threatened (Canada lynx and grizzly bear). The review is accomplished
via preparation of a biological assessment (BA) that looks at the potential impact of a
proposed action (but not all of its alternatives) on listed or proposed species that may be
present in or around the project area.

National Environmental Policy Act

The National Environmental Policy Act (NEPA) of 1969 requires that all environmental
analyses consider a full range of reasonable alternatives to a proposed action. Reasonable
alternatives are those that address the significant issues and meet the purpose and need
for the proposed action. For the Tenmile — South Helena Vegetation Project, three
alternatives that meet these criteria have been prepared and analyzed in an environmental
impact statement (EIS).

Migratory Bird Memorandum of Understanding

In December 2008, the Forest Service and the U.S. Fish and Wildlife Service (USDI Fish
and Wildlife Service [FWS]) signed a “Memorandum of Understanding” to promote the
conservation of migratory birds (USDA and USDI FWS 2008). Section D (3) of the
Memorandum obliges the Forest Service, within its NEPA process, to “evaluate the
effects of agency action on migratory birds, focusing first on species of management
concern along with their priority habitats and key risk factors”.

In April 2010, the BLM entered into a similar “Memorandum of Understanding” to
promote the conservation of migratory birds (USDI BLM and USDI FWS 2010). Section
F obliges the BLM within its NEPA process “to evaluate the effects of the BLM’s actions
on migratory birds during the NEPA process, if any, and identify where take reasonably
attributable to agency actions may have a measurable negative effect on migratory bird
populations, focusing first on species of concern, priority habitats, and key risk factors”.

Assumptions

Underlying Environmental Trends

The current project is part of a response to a major shift in the environmental baseline on
National Forest lands in the Tenmile drainage and the area southwest of Helena: namely,
the widespread deterioration of mature forest canopy in pine stands attacked by mountain
pine beetles. The pine beetle infestation has been Forest-wide, but the Tenmile — South
Helena project area is of particular concern because of its role as a municipal watershed
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and its location immediately southwest of Helena—the direction from which wildfire
would approach the City.

Above-normal beetle activity was first noted in 2005, and by 2009, the outbreak had
reached its peak (in terms of acres affected). As of 2014, beetle activity had largely faded
back to endemic levels. It killed pine trees of all species—ponderosa, lodgepole,
whitebark, and limber pine—but its effects have been most pervasive in lodgepole pine
forests. In drainages dominated by lodgepole pine, more than 90 percent of the green
forest canopy has often been eliminated across broad swaths of the upland slopes [Figure
52].

We assume that while the proposed project would further modify the wildlife
environment across a substantial portion of the project area, these alterations would be of
an appreciably lower magnitude than those that have been produced by the bark beetles.
The primary change following the beetle outbreak will be the transformation of mature
interior forest into open-canopied early seral forest across much of the landscape [Figure
55]. In beetle-impacted areas, the Tenmile — South Helena Project would produce
numerous blocks of habitat with many fewer snags (in the short-run) and much less
coarse woody debris (in the long-run). Implications for wildlife would vary among
species and species groups: that is, there is no uniform trend—upward, downward, or
stable— that can be discerned for the wildlife resource as a whole. But, general trends in
habitat can be described, and they are summarized in the following section.

Implications of the Mountain Pine Beetle Outbreak (MPB)

Current Conditions

The environmental norm for much of the project area over the last several decades—
closed-canopied mature/pole conifer forest—is in the midst of a conspicuous evolution as
a result of the Forest-wide mountain pine beetle epidemic. Although the beetle outbreak
appears mostly to have run its course after about 9 years, its consequences in terms of
landscape-wide wildlife habitat transfiguration will continue to hold sway for decades,
rivaling those of a large wildfire [Figure 52]. Of the four pine species in the Tenmile —
South Helena project area susceptible to beetle attack, whitebark and limber pine are
uncommon, but lodgepole and ponderosa pine are widespread components of forest
stands. Lodgepole pine is predominant throughout much of the upper Tenmile drainage
and higher elevations elsewhere and ponderosa pine is most common in lower and mid
elevation areas southwest of Helena.

With the beetles nearly back to endemic population levels (pre-outbreak levels),

lodgepole pine is now a dominant forest component only in areas with a good
representation of seedling, sapling, or small pole-sized trees [trunks generally less than 5
inches in diameter at breast height (dbh)]. These trees are too small to have supported the
pine beetles in most cases. The MPB has caused a shift away from lodgepole pine
composition in areas with more shade tolerant components, primarily Douglas-fir and
subalpine fir.
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Figure 52. A stand of pure lodgepole pine east of Black Mountain with 90% of the overstory dead
from mountain pine beetle infestation. Afewsmall-diameter trees survive but, so far, little
regeneration has come in to replace the dead overstory. Treesin thisstandhave been dead for at
least 5 years and some have now fallen. Oct. 2014.
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Figure 53. A ponderosa pine stand on the Mt Helena Ridge. Mountain pine beetle has killed
roughly 40% of the overstory trees—andsome have now fallen. Many mature pine trees,
however, have been able to resist the beetles and, along with scattered Douglas-fir, make up the
green canopy that remains here. Sept.2014.
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Figure 54. A beetle-impacted conifer standin the upper Minnehaha Creek drainage. With the
lodgepole pine overstory more than 90 percent dead, the stand is now dominated by subalpine fir,
Engelmann spruce, and Douglas-fir. This multi-agedarray of shade-tolerant conifers should
produce a more dense and multi-layered forest than was previously present. Sept. 2014,

Conifer regeneration in the understories of beetle-impacted stands remains viable, but its
distribution and density is highly variable. In some cases, a robust mix of species of
various sizes is ready to replace the old stand as soon as the dead trees fall [Figure 54].
Other stands are virtually devoid of understory conifers and will take longer to return to a
forested condition [Figure 52].

Short-term Future Conditions

Although most beetle-killed trees are still standing, they will be falling steadily through

the next decade. At a number of sites throughout the project area, local wind events have
toppled most of the dead pine, providing a preview of what the beetle-impacted landscape
will look like in another 5-10 years. Figure 55 shows the result in a lodgepole pine stand.

Lodgepole Pine Stands

Before the next decade is out, forests former